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Summary 

This report is a compilation of thermodynamic functions of 
50 elements in their standard reference state. The functions 
are C" { H°(T) - H°( 0)}, S°(T), and - {G°(T) - H°( 0)} for 
the elements Ag, AI, Ar, B, Ba, Be, Br 2 , C, Ca, Cd, C^, Co, 
Cr, Cs, Cu, F 2 , Fe, Ge, H 2 , He, Hg, I 2 , K, Kr, Li, Mg, Mn, 
Mo, N 2 , Na, Nb, Ne, Ni, 0 2 , P, Pb, Rb, S, Si, Sn, Sr, Ta, Th, 
Ti, U, V, W, Xe, Zn, and Zr. Deuterium D 2 and electron gas 
e _ are also included. The data are tabulated as functions of 
temperature as well as given in the form of least-squares 
coefficients for two functional forms for C® with integration 
constants for enthalpy and entropy. One functional form for 
C° is a fourth-order polynomial and the other has two 
a^clitional terms, one with T * and the other with T ^ . The 
gases Ar, D 2 , e , H 2 , He, Kr, N 2 , Ne, 0 2 , and Xe are tabulated 
for temperatures from 100 to 20 000 K. The remaining gases 
Cl 2 and F 2 are tabulated from 100 to 6000 K. The polynomial 
functionaf form for C" for all these gases is split into the two 
temperature intervals of 200 to 1000 K and 1000 to 6000 K. 
The second functional form for C° has an additional interval 
from 6000 to 20 000 K for the gases tabulated to 20 000 K. 
The fits are constrained so that the properties match at the 
common temperature endpoints. The temperature ranges for 
the condensed species vary with range of the data, phase 
changes, and shapes of the C° curves. 


Introduction 

This report contains thermodynamic functions for 50 
chemical elements plus electron gas and deuterium in their 
standard state. The functions presented are Gp, {H (T) 
- tf°(0)}, 5°(T), and - {G°(T) - //°(0)}. This report is 
being published primarily to document part of the data currently 
being used in several NASA Lewis computer programs: 
PAC91 (ref. 1), CET89 (refs. 2 and 3), GCKP84 (ref. 4), 
CEA, and LSENS. CEA and LSENS are the newest Lewis 
codes for chemical equilibrium and kinetics, respectively, and 
are currently being documented. Selection of thermodynamic 
data for the elements is important inasmuch as these elements 
serve as a reference set from which all other species are 
formed. The reactions of formation and their corresponding 
equilibrium constants can then be specified unambiguously. 

Several earlier references exist which contain 


thermodynamic data for the elements (e.g., refs. 5 and 6). 
Some of the data in these references are obsolete and in other 
cases the data do not extend to sufficiently high temperatures. 
Most of the data for this report were selected from nine recent 
references. Data for the monatomic gases and electron gas 
were calculated by means of the PAC91 computer program. 
Data for all species were processed by the PAC91 program to 
obtain several tables for each species. Tables are given for 
(1) the selected thermodynamic functions, (2) coefficients for 
two functional forms for C" which were generated by PAC91 
(usually the result of a least-squares fit), (3) thermodynamic 
functions generated from these coefficients, (4) enthalpies 
and Gibbs energies (EF data) used by PAC91 to calculate 
heats of formation and log^K values for other compounds, 
and (5) maximum and average differences between the selected 
data and the fitted data. Plots are also given for C° versus 
temperature for the selected data as well as for the fitted data 
calculated from one of the functional forms. 

In general, the data are given without additional discussion 
inasmuch as the details of the selection, smoothing, averaging, 
interpolating, extrapolating, and other processing of the source 
data arc covered adequately in the source references. In a few 
cases some additional discussion is given. 


Symbols 


b 2 


polynomial coefficients used in eqs. 
(I) to (3) 

integration constant defined by eq. (2) 
integration constant defined by eq. (3) 

heat capacity at constant pressure for 
standard state 


Cn second radiation constant 

G°(T) either { G°(T) - H°( 0)} + H°( 0) or 

{G°{T) — H°(298.15)| + H°(298.15) 

G°(T) - H°{ 0) Gibbs energy at temperature T relative 

to enthalpy at 0 K for standard state 

G°(T) - //°(298.15) Gibbs energy at temperature T relative 
to enthalpy at 298.15 K for 
standard state 
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AjG°(T) Gibbs energy of formation of a 

substance at temperature T from its 
reference elements in their standard 
state 

H°( 0) chemical energy at 0 K for standard 

state 


H°{ 298.15) assigned enthalpy at 298.15 K for 

standard state (equal to 
A / //°(298.15)) 

H°(T) either { H°(T ) - H°( 0)} + H°( 0) or 

{H°(T) - H°{ 298.15)} + //°(298.15) 

H°(T) — H°( 298.35) sensible enthalpy at temperature T 
relative to 298.15 K for standard state 


A f H°(T) 


enthalpy of formation (heat of 
formation) of a substance at 
temperature T from its reference 
elements in their standard state 


h 

K 

k 

m e 

N 

<h 

R 


SJR 

S°(T) 

T 

u 


Planck's constant 
equilibrium constant 
Boltzmann constant 
electron mass 

principal quantum number for atomic 
species 

temperature exponents in eq. (1) 
universal gas constant 
number of coefficients a t in eq. (1) 
Sackur-Tetrode constant 
entropy at temperature T for standard 
state 

temperature, K 

atomic mass unit used for the 
calculation of molar masses, 
u = 1/12 mass 12 C 


Standard States, Reference States, and 
Fundamental Constants 

The symbols and definitions follow the recommendations 
of reference 7. All data in this report are for elements in their 
standard state. For gases, this is ideal gas at standard pressure 
of 10 5 Pa (1 bar). For condensed species, the standard state 
is the pure crystalline or liquid substance at the same standard 
pressure. Ail thermodynamic properties are standard molar 
quantities. 

The reference states of the elements are indicated in table I. 
Generally they are taken to be the thermodynamically stable 
state at 298.15 K. For those elements which are gases at 
298.15 K and a pressure of 1 bar, the entire temperature range 


is taken to be gaseous. For species that are condensed at 
298.15 K, the entire range is taken to be condensed with 
transitions between various phases such as between solid and 
liquid phases. 

Most of the properties are given in the International System 
of Units (SI); that is, the temperatures are in Kelvin (K), 
energies in joules (J), and pressures in pascals (Pa). Sometimes 
the values are made dimensionless by dividing them either by 
the gas constant R or RT. The fundamental constants were 
taken from reference 8 and are as follows: 


Quantity 

Symbol 

Value 

Units 

Molar gas constant 
Sackur-Tetrode constant: 

* 

8.314510(70) 

J/(mol-K) 

For p o =100(X)U Pa=l bar 

V* 

-1.151693(21) 


For p o =101 325 Pa=latm 

SJR 

-1.64856(21) 


Second radiation constant, hc/k 

c 2 

.01438769(12) 

mK 

Electron mass 

m c \ 

0.000548579903(13) 

u 


These constants were used in PAC91 (ref. 1) in calculating 
the thermodynamic functions for the monatomic gases. The 
atomic weights were taken from reference 9. These weights 
are given in atomic mass units (u) based on 12 C = 12 u. Some 
of the thermodynamic functions taken from the literature were 
calculated with values of R and Sackur-Tetrode constants 
different from those selected for this report. In this event, 
corrections were made to these thermodynamic functions to 
adjust for the differences in these values. In the case of the 
Sackur-Tetrode constant, corrections were made to entropy 
and Gibbs energy values for calculations that were made 
using 1 atm for the standard state pressure rather than 1 bar. 


Sources For Thermodynamic Functions 

Except for the monatomic gases and electron gas, the 
thermodynamic functions C^, {H°(T) - H°( 0)}, and S°(T) 
were taken from nine recent compilations of data (refs. 10 to 
18). The specific references for each element are given in 
table 1 where the elements are listed alphabetically by chemical 
symbol. PAC91 (ref. 1) was used to calculate the functions for 
monatomic gases. 

Generally the data for the diatomic gases were taken from 
references 13 to 16, group I1A metals from reference 18, a 
few metals from references 15 and 16, the remaining metals 
from references 10 to 12, and graphite from reference 17. 
Some of the details are given in the notes at the end of table 1. 

The electronic levels given in references 19 to 21 were used 
by the PAC93 program to calculate thermodynamic functions 
for the noble gases He, Ne, Ar, Kr, and Xe to 20 000 K. For 
the first four of these gases, some of these levels were 
eliminated by the temperature cutoff method (TEMPER in 
ref.l) and some levels were added by the FILL option in 
reference 1. These four gases have a nearly constant C° to at 
least 6000 K. For Xe, however, only those levels for principal 
quantum number 5 were used including levels supplied by the 
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FILL technique. The reason for treating Xe differently from 
the other noble gases pertains to results obtained from the 
least-squares fit. As discussed in the section, Least-Squares 
Fit only one temperature interval is used to fit data for gases 
from 6000 to 20 000 K. For the first four noble gases, errors 
resulting from the least-squares fit of data calculated with 
temperature cutoff method are acceptably small. However, 
this was not true for Xe. Several alternate methods of restricting 
the number of electronic levels were examined with the 
selection of n = 5 being the most satisfactory for acceptably 
small least-squares errors to 10 000 K. (See C° plots in fig. 1 
and least-squares fitting errors in table X.) 


Empirical Equations for Fitting the 
Thermodynamic Functions 

A convenient way to store the thermodynamic data 
for many individual species for use with computer programs 
is in the form of coefficients associated with equations that fit 
the data. The following dimensionless form was chosen for 
this report: 



a) 

/=! 


Two sets of q i values were used in this report. One set 
is used by references 2 and 3 where r = 5 and the q i values 
are 0, 1,2, 3, and 4. The second set has two additional terms 
(r = 7), one with q i = -1 and one with q i = -2. (See the 
section Least-Squares Fit for an additional discussion of 
these equations.) 

Enthalpy and entropy are related thermodynamically 
to CpfR as follows: 


( T ) | [ C°dT 

RT ~ T RT 


syr) 

R 


=b 2+ 


( 





RT j 


(3) 


where bj and b 2 are integration constants. These are two 
additional constants (or coefficients) to the five or seven 
coefficients in equation (1). The form used in references 2 and 
3 will be referred to as the seven-coefficient set (r = 5 + b ] + b 2 ) 
and the equations given in table V will be referred to as the nine- 
coefficient set. 


Assigned Enthalpy Values 

For some applications, such as discussed in reference 2, it 
is convenient to combine sensible enthalpy and energies of 
chemical and physical changes into one numerical value. An 
arbitrary base may be adopted for assigning absolute values 
to the enthalpy of various substances inasmuch as only 
differences in enthalpies are measurable. For this report, as 
well as references 1 to 4, the arbitrary base selected was a 
value of zero at 298.15 K for the reference elements. 

Thus, for the assigned reference elements: 

A / //°(298.15) = H°( 298.15) = 0 (4) 


And, in general, for all species: 


H°( 298.15) = Ay// 0 (298.15) (5) 

H°(T) = H° (298.15) + { H°(T)-H° (298. 15)} (6) 


Heats of Formation and Equilibrium 
Constants 

Heats of formation and log t() ^ for a species are 
calculated as a function of temperature for the formation of 
the species from the elements in their assigned reference state. 
The following is an example of how these properties can be 
calculated for CO(g) at 1000 K: 


A f H°(lOOO) = //" (lOOO)CO(g)- Z/°(1000)C(gr) 

- -i/r(iooo)o 2 ( g ) (7) 

A (1000) - G° (lOOO)CO(g) - G° (1000)C(gr) 

- ic u (1000)0 2 (g) (8) 


By definition. 


iog, 0 A: = 


-A fG°{T) 
2.3025851 RT 


(9) 
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Least-Squares Fit 

For most of the elements in this report, the coefficients 
in equations (1) to (3) were obtained by means of a least- 
squares fit. PAC91 (ref. 1 ) was used to obtain the coefficients. 
For the gases the temperature intervals for both functional 
forms are fixed. These intervals are 200 to 1000 K and 1000 
to 6000 K for the seven-constant form (i.e., the fourth-order 
polynomial for C° used in the past). The nine-constant form 
given in table V uses these same intervals plus an additional 
interval from 6000 to 20 000 K for all gaseous elements 
except Ft and Cl-.* For the condensed species, each phase has 
its own set of coefficients. The seven-constant form uses 
either one or two intervals for each phase with endpoint limits 
according to the transition points. Two intervals are used 
when the temperature range for a phase includes the 1000 K 
breakpoint. The nine-constant functional form has a flexible 
number of breakpoints in order to fit the selected data more 
accurately. 

Generally the functions CpR, H°(T)!R, and S°(T)/R were 
fit simultaneously. The fit was constrained to match the 
functions exactly at 298.15 K. Thus, the least-squares 
coefficients reproduce heats of formation at 298.15 K exactly. 
For temperature intervals that do not contain F=298.15 K, the 
fit was constrained to give the same functional values at the 
common temperature point for any contiguous intervals. When 
phase transitions occur, the fit was constrained so that the 
difference in Gibbs energy is zero between the phases. 

For some elements and some temperature intervals, however, 
coefficients were not obtained by means of the PAC91 least- 
squares fit. These exceptions were as follows: 

(1) The inert gases and electron gas — Ar, He, Kr, Ne, Xe, 
and e~. C° for electron gas is constant for the entire 
temperature range and is constant to some high temperature 
for the inerts. For Ar, He, and Ne data, the least-squares fit 
was done only for the interval above 6000 K. For Kr and Xe 
data, the fit was done for the two intervals above 1000 K. 

(2) Some species where the C° equations are given in the 
original reference — Ba, Be, Mg, Ca, Sr, Pb, S, and Sn. Except 
for Be(Z'), for which was taken to be a constant from 
reference 12, group HA elements data (Be, Mg, Ca, Sr, and 
Ba) were generated from the equations in reference 18. Only 
the data for the alpha phases were refit because of the 
discontinuities at 298.15 K in reference 18. Equations for the 
liquid phases of Pb, S, and Sn were taken directly from 
references 15 and 16. 

(3) For 29 elements in the liquid state. C° is given as a 
constant in the references from which the data are taken. 

The temperature intervals for the coefficients, whether they 
were obtained from a PAC91 least-squares fit or other sources, 
are given in table 1. The format and coefficients for the nine- 
constant functional form are given in tables V and VI, 
respectively, and for the seven-constant functional form in 
tables VII and VIII, respectively. Table X gives information 


for the PAC91 fits only. It lists the maximum and average 
errors for the nine-constant fit. The two additional terms in 
the nine-constant functional form generally give approximately 
an order of magnitude improvement in the error of the fit. See 
the Tables section for definitions and a discussion of this 
information. Plots of C° for the selected data as well as the 
data calculated using tne the nine-constant functional form 
are given in figure 1. 


Tables 

There are nine tables of data. The order of the elements in 
each table is alphabetical by chemical symbol. Two of these 
tables are each subdivided into 52 subtables of thermodynamic 
functions for the 52 species (50 elements plus deuterium and 
electron gas) for a schedule of temperatures. These two tables 
are table III, which contains thermodynamic functions selected 
from the cited references, and table IX, which contains 
thermodynamic functions generated from fitting these 
functions. Data from table III will be referred to as selected 
tables or data and data from table IX will be referred to as 
coefficients tables or data. 

Table 1 summarizes some information concerning each of 
the 52 species. This information consists of the name, chemical 
symbol, state, reference code, atomic or molecular weight, 
temperature ranges covered by the coefficients, references 
from which the thermodynamic data were taken, and letters 
indicating additional comments at the end of the table. Most 
of the data given in the selected tables start at temperatures 
lower than the low end of the temperature range of the fitted 
data. Since the elements constitute the reference set of species 
from which all other species are formed, their heats of 
formation are all zero and are not tabulated. The reference 
code is a six-character code associated with each set of 
coefficients to indicate the major source of the data. The 
numbers indicate the date of the reference and the letters 
indicate the source as follows: CODA (CODATA, refs. 1 1 
and 12); L (NASA Lewis Research Center, ref. 1); J (JANAF, 
ref. 10); TPIS (Thermodynamic Properties of Individual 
Substances, refs. 13 to 16); SRD (Standard Reference Data, 
ref. 18); and X (TeXas, ref. 17). For J and X, the date is 
associated with the individual species as given in the selected 
reference: for example, J 6/83 indicates JANAF data dated 
June 1983. 

Table II tabulates the molecular weights and summarizes 
values of the thermodynamic functions at T = 298.15 K. 
These functions include {//°(298.15) - H°( 0)}, C®, and 
5°(298.15). Most of the least-squares fitting was constrained 
to fit these values at 298.15 K. In this event, these values are 
the same for both the selected and coefficients data. 

Table III contains the selected data for the 52 species. 
Generally the temperature schedules are every 100 K with 
some inserted temperatures for 298.15 K, transition points. 
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and, in some cases, lower temperatures. The thermodynamic 
functions are in SI units and include C°, {H°(T) — H°( 0)}, 
S°(T), - {G°(T) - H°(Q)}IT, H°(T), and -G°(T)/T. Heats of 
formation and log]Q/f values were not included in the table 
since these values are zero for reference elements by definition. 
Plots of the C° data are given in figure 1. 

Table IV gives the enthalpy and Gibbs energy data in 
dimensionless form and in the format required by the PAC91 
computer program described in reference 1. These data are 
referred to as EFdata in that reference and are used to calculate 
heats of formation and logjgK of species formed from the 
elements. In table IV, data for each reference element are 
preceeded by a header record containing some relevant 
information about that element. For example, the header for 
the first element in table IV (Ag) contains the following 
information: 


Code 

Meaning 

EFDA 

AG1S 

CODA89 

H0/R 

— 690.9607 

MP 

1235.0800 

NT 

63 

EFdata record 
element name, Ag^(s) 
code for data reference 
H°(0)/R 
value for above 
melting point 

value for the melting point, K 
number of temperatures for this element 
value for above 


In each data record following the header card, the six 
values given are for a temperature, followed by its value of 
H°(T)/RT and -G°(T)/RT, and the next temperature, followed 
by its value of H°(T)/RT and -G°(T)/RT. 

Table V gives the format for the coefficients in the nine- 
constant functional form (eqs. (1) to (3) with r = 7). 

Table VI lists the set of coefficients having the format of 
table V. In this report gaseous species have a temperature 
interval break point at 1000 K. For gaseous species with data 
given to 20 000 K, there is an additional break point at 6000 K. 
For condensed species, in addition to break points at phase 
transitions, additional interval break points have been selected 
to reduce differences between the fitted and selected data. 
Plots of C° values from this table are given in figure 1. 

Table vfi gives the format for the coefficients in the seven- 
constant functional form (eqs.(l) to (3) with r = 5). 

Table VIII lists the set of coefficients having the format of 
table VII. The seven constants include five constants for a 
fourth-order polynomial for C® and two integration constants. 
This is the form used for many years in several NASA Lewis 
computer programs (refs. 2 to 4). These data are in the old 
format required by these programs and described in reference 2. 


When the temperature range embraces 1000 K, there is always 
a break point at 1000 K and there are always two intervals for 
this format. Most older data were constrained to match the 
selected data at the 1000 K break point. However, for this 
report the data are constrained to fit the selected data at 
298.15 K and to match at the break points. 

Table IX is similar to table III in that it contains tables of 
thermodynamic functions for the 52 species. The data for 
table IX, however, were calculated from the coefficients listed 
in table VI, the nine-constant functional form given in table V. 
The temperature schedule is always from 200 K in 100 K 
intervals to the maximum temperature of the equations. There 
are temperatures inserted for 0, 298.15, and transition points. 
The thermodynamic functions are in SI units and include C°, 
{H°(T) - H°(0)}, S°(T), — {G°(T) - and 

-G°(T)/T. 

Table X summarizes the maximum, average, and least- 
squares errors between the fitted and the selected data for 
each temperature interval. Only data where the coefficients 
were obtained from a PAC91 least-squares fit are listed. There 
are two sets of errors: (1) the selected value minus the calculated 
value and (2) a relative error, which is this value divided by 
the selected value. The least-squares error is the root mean 
square of errors. Errors are labeled MAX ERR, AVER ERR, 
and LST SO ERR. The relative errors are labeled MAX REL 
ERR, AVER REL ERR, and REL LST SQ ERR. Both sets are 
given for C°IR, {H°(T) -H°(Q)}/RT, S°(T)/R , and ~{G°(T) 
- H°(0)}IRT. See the section Least-Squares Fit for a 
discussion of the constraints. The maximum relative error for 
C°/R is labeled MAX REL ERR CP/R. Note that most errors 
are less than 1 percent. The exceptions are the alpha phase of 
iron Fe(a) above the lambda transition and the noble gases 
Ar, Kr, and Xe above 10 000 K. 


Concluding Remarks 

Tables of thermodynamic functions are presented for 50 
elements plus electron gas and deuterium in their standard 
reference state. Selection of these data for the elements is 
important inasmuch as the elements serve as a reference set 
from which all other species are formed. The tables are given 
for (1) the selected thermodynamic funcitons, (2) coefficients 
for two functional forms for C° and (3) thermodynamic 
functions generated from coefficients for one of the functional 
forms. Plots are also given for C" versus temperature for 
(1) and (3). This report should prove useful as a compilation 
of thermodynamic data of the elements as well as providing 
documentation for some of the data currently used in a number 
of NASA Lewis computer programs. 
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TABLE I. - SYMBOLS, PHASES, REFERENCE CODES, TEMPERATURE RANGES, REFERENCES, AND NOTES 


Table 

Element 

Symbol 

Phase 

1 

Silver 

Ag(cr) 

Ag(f) 

Cubic Crystal 
Liquid 

2 

Aluminum 

A1 (cr) 
Al(«> 

Cubic Crystal 
Liquid 

3 

Argon 

At 

Gas 

4 

Boron 

B (P) 

Beta Crystal 



B(t) 

liquid 

5 

Barium 

Ba(cr) 

Alpha Crystal 



Ba(8) 

Liquid 

6 

Beryllium 

Be (a) 

Alpha Crystal 



Be (P) 
Be (t) 

Beta Crystal 
Liquid 

7 

Bromine 

Br 2 (cr) Rhombic Crystal 
Br 2 (f) Liquid 

8 

Carbon 

C(gr) 

Graphite 

6 

C&lciuB 

Ca«x) 

Alpha Crystal 



Ca (P) 
Ca(f) 

Beta Crystal 
Liquid 

10 

Cadsiua 

Cd(cr) 
Cd <*> 

Hexagonal Crystal 
Liquid 

11 

Chlor in« 

ci 2 

Gas 

12 

Cobal 1 

Co (a) 

Alpha Crystal 



Co(P) 

Beta <, Lambda 



Co(P) 

Beta ^ Lambda 



Co(Q 

Liquid 


Refer- 

Molec- 

Temperature 

Refer- 

ence 

ular 

range, K 

ence 

code d 

weight 

(9-Cons. Coeffs.) 


C0DA89 

107.8682 

200.000 

1235.080 

12 

C0DA89 


1235.080 

6000.000 

12 

C0DA89 

26.981539 

200.000 

933.610 

12 

C0DA89 


933.610 

6000.000 

12 

L 6/88 

39.948 

200.000 

1000.000 

19 


1000.000 

6000.000 

19 



6000.000 20000.000 

19 

J 6/83 

10.811 

200.000 

600.000 

10 


600.000 

2350.000 

10 

J 6/83 


2350.000 

6000.000 

10 

SRD 92 

137.327 

80.000 

298.160 

18 



298.150 

1000.000 

18 

SRD 92 


1000.000 

6000.000 

18 

SRD 92 

9.012182 

100.000 

298.150 

18 



298.150 

1643.000 

18 

SRD 92 


1543.000 

1563.000 

18 

SRD 92 


1563.000 

6000.000 

12 

TPIS89 

159.808 

200.000 

265.900 

15 

TPIS89 


265.900 

332.503 

15 



332.503 

6000.000 

10 

X 4/83 

12.011 

200.000 

600.000 

17 


600.000 

2000.000 

17 



2000.000 

6000.000 

17 

SRD 92 

40.078 

200.000 

298.150 

18 


298.15 

716.000 

18 

SRD 92 


716.000 

1115.000 

18 

SRD 92 


1115.000 

6000.000 

18 

C0DA89 

112.411 

100.000 

594.258 

12 

C0DA89 


594.258 

6000.000 

12 

TPIS89 

70.9054 

200.000 

1000.000 

15 


1000.000 

6000.000 

15 

J 9/67 

58 . 9332 

200.000 

500.000 

10 


500.000 

700.100 

10 

J 9/67 


700.100 

800.000 

10 


800.000 

1394.000 

10 

J 9/67 


1394.000 

1400.000 

10 


1400.000 

1768.000 

10 

J 9/67 


1768.000 

6000.000 

10 


Notes 


a 

a t b 


b 


b,c 
b ,c 


e 

e 

b 

s,f ,m 
s , m 

b 

s,f ,in 
s,m 
s 
b 

M 

a , u 
b 

f 

g 

g 

s,f 

6 

s,m 

b 

a,i 

b 

P 

P 

e 


a 

b ,h 


NAS A/TP-3287/REV 1 


7 



TABLE I. - Continued. 


Table 

Element 

Symbol 

Phase 

Refer- 

ence 

code d 

Molec- 

ular 

weight 

Temperature 
range, K 
(9- Cons. Coeffs.) 

Refer- 

ence 

Notes 

13 

Chromium 

Cr(cr) 

Crystal < Lambda 

J 6/73 

51.9961 

200.000 

311.500 

10 

e 



Cr(cr) 

Crystal ^ Lambda 

J 6/73 


311.500 

1000.000 

10 

e 







1000.000 

2130.000 

10 

a 



Cr«) 

Liquid 

J 6/73 


2130.000 

6000.000 

10 

a,b 

14 

Cesium 

Co(cr) 

Cubic Crystal 

C0DA89 

132.90543 

100.000 

301.590 

12 

i 



Cs (t) 

Liquid 

C0DA89 


301.590 

1000.000 

12 








1000.000 

2000.000 

12 


15 

Copper 

Cu(cr) 

Cubic Crystal 

C0DA89 

63.546 

200.000 

1358. 000 

12 

a 



Cu (f) 

Liquid 

C0DA89 


1358.000 

6000.000 

12 

a, b 

16 

Deuterium 

I>2 

Gas 

TPIS89 

4.02820 

200.000 

1000.000 

15 

P 







1000.000 

6000.000 

15 

P 







6000.000 

20000.000 

15 

P 

17 

Electron 

e‘ 

Gas 

L 6/88 

0.0006486 

200.000 

1000.000 

8 

j ,b 







1000.000 

6000.000 

8 

j ,b 







6000.000 20000.000 

8 

j,b 

18 

Fluorine 


Gas 

TPIS89 

37.9968064 

200.000 

1000.000 

15 

P 







1000.000 

6000.000 

15 

P 

19 

Iron 

Fe (a) 

Alpha £ Lambda 

J 3/78 

55.847 

200.000 

500.000 

10 

e 







500.000 

800.000 

10 

e 







800.000 

1042.000 

10 

g 



Fe (a) 

Alpha £ Lambda 

J 3/78 


1042.000 

1184.000 

10 




Fe(y) 

Gamma Crystal 

J 3/78 


1184.000 

1665.000 

10 




Fe(B) 

Delta Crystal 

J 3/78 


1665.000 

1809.000 

10 

a 



Fe (t) 

Liquid 

J 3/78 


1809.000 

6000.000 

10 

a, b 

20 

Germanium 

Ge (cr) 

Cubic Crystal 

TPIS91 

72.61 

200.000 

400.000 

16 








400.000 

1211.400 

16 

a 



Ge (*) 

Liquid 

TPISfll 


1211.400 

6000.000 

16 

a, b 

21 

Hydrogen 

h 2 

Gas 

TPIS78 

2.01588 

200.000 

1000.000 

13 

f ,k,p 







1000.000 

6000.000 

13 

P 







6000.000 20000.000 

13 

1,P 

22 

Helium 

He 

Gas 

L 10/90 

4.002602 

200.000 

1000.000 

19 

b, c 







1000.000 

6000.000 

19 

b,c 







6000.000 20000.000 

19 

c 

23 

Mercury 

Hg(cr) 

Tetragonal Cryst. 

J12/81 

200.59 

100.000 

234.290 

10 

e, i 



Hg (t) 

Liquid 

J12/61 


234.290 

800.000 

10 








600.000 

2000.000 

10 


24 

Iodine 

h (cr) 

Rhombic Crystal 

TPIS89 

253 . 80894 

200.000 

386.750 

15 

f 



I 2 W 

Liquid 

TPIS89 


386.750 

6000.000 

15 

b 

25 

Potassium 

K(cr) 

Cubic Crystal 

C0DA89 

39.0983 

200.000 

336.860 

12 

a 



K(0 

Liquid 

C0DA89 


336.860 

2200.000 

12 

a 

26 

Krypton 

Kr 

Gas 

L10/90 

83.80 

200.000 

1000.000 

20 

b, c 







1000.000 

6000.000 

20 

b, c 







6000.000 20000.000 

20 

c 
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TABLE I. - Continued. 


Table 


27 


28 


29 


30 


31 


32 

33 


34 


35 


36 


37 

38 

39 


Element Symbol Phase Refer 

ence 

code** 


Lithium 

Li(cr) 

Cubic Crystal 

TPIS82 


Li (f) 

Liquid 

TPIS82 

Magnesium 

Mg(cr) 

Hexagonal Crystal 

SRD 92 


Mg(t) 

Liquid 

SRD 92 

Manganese 

Mn (a) 
Mn(0) 
Mn (Y) 
Mn (6) 
Mn (fi) 

Alpha Crystal 
Beta Crystal 
Gamma Crystal 
Delta Crystal 
Liquid 

J 9/67 
J 9/67 
J 9/67 
J 9/67 
J 9/67 

Molybdenum 

Mo(cr) 

Crystal 

J 3/78 


Mo(f) 

Liquid 

J 3/78 

Nitrogen 

n 2 

Gas 

TPIS78 

Sodium 

Na(cr) 
Na (f) 

Cubic Crystal 
Liquid 

C0DA89 

C0DA89 

Niobium 

Nb (cr) 

Crystal 

J12/73 


Nb (ff> 

Liquid 

J12/73 

Neon 

Ne 

Gas 

L10/90 

Nickel 

Ni (cr) 

Crystal < Lambda 

J12/76 


Ni (cr) 

Crystal £ Lambda 

J12/76 


Ni (0 

Liquid 

J12/76 

Oxygen 

0 2 

Gas 

TPIS89 

Phosphorus 

P (cr) 
P («) 

Crystal (White) 
Liquid 

TPIS89 

TPIS89 

Lead 

Pb(cr) 

Pb(«) 

Cubic Crystal 
Liquid 

TPIS91 

TPIS91 

Rubidium 

Rb (cr) 
Rb (fi) 

Cubic Crystal 
Liquid 

C0DA89 

C0DA89 


Molec- 

ular 

weight 

Temperature 
range, K 
(9-Cons. Coeffs.) 

Refer- 

ence 

Notes 

6.941 

200.000 

298 . 150 

14 

6 


298.150 

453.690 

14 



453.690 

6000.000 

14 


24.3050 

100.000 

298.150 

18 

s , f ,m 


298.150 

923.000 

18 

s,m 


923.000 

6000.000 

18 

b 

54.93805 

200.000 

980.000 

10 

a,e,f 


980.000 

1361.000 

10 

a 


1361.000 

1412.000 

10 



1412.000 

1519.000 

10 



1519.000 

6000.000 

10 

b 

95.94 

200.000 

1000.000 

10 

e 


1000.000 

2200.000 

10 



2200.000 

2896.000 

10 

a,o 


2896.000 

6000.000 

10 

a, b , o 

28.01348 

200.000 

1000.000 

13 

n,p 


1000.000 

6000.000 

13 

n,p 


6000.000 20000.000 

13 

n,p 

22.989768 

200.000 

371.010 

12 

a 


371.010 

2300.000 

12 

a 

92.90638 

200.000 

1000.000 

10 



1000.000 

2000.000 

10 



2000.000 

2750.000 

10 

a 


2750.000 

6000.000 

10 

a, b 

20.1797 

200.000 

1000.000 

19 

b, c 


1000.000 

6000.000 

19 

b, c 


6000.000 

20000.000 

19 

c 

58.69 

200.000 

400 . 000 

10 

e 


400.000 

631 .000 

10 



631.000 

1200.000 

10 



1200.000 

1728.000 

10 

a,o 


1728.000 

6000.000 

10 

b,h,o 

31.9988 

200.000 

1000.000 

15 

g >P 


1000.000 

6000.000 

15 

P 


6000.000 20000.000 

15 

P 

30.973762 

195.400 

317.300 

15 

a,q 


317.300 

6000.000 

15 

a, b 

207.2 

200.000 

600.650 

16 



600.650 

3600.000 

16 

m 

85.4678 

100.000 

312.470 

12 

r 


312.470 

1000.000 

12 



1000.000 

2100.000 

12 
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TABLE I. - Continued. 


Table 

Element 

Symbol 

Phase 

Refer- 

ence 

code 1 * 

Molec- 

ular 

weight 

Temperature 
range, K 
(9-Cons. Coeffs.) 

Refer- 

ence 

Notes 

40 

Sulfur 

S(a) 

Alpha Crystal 

TPIS89 

32.066 

200.000 

368.300 

15 

s 



S(P) 

Beta Crystal 

TPIS89 


368.300 

388.360 

15 

s 



S(f) 

Liquid 

TPIS89 


388.360 

428.160 

15 

s,m 







428.150 

432.260 

15 

s ,m 







432.250 

453.150 

15 

S j IB 







453.150 

717.000 

15 

s, m 







717.000 

6000.000 

15 

b 

41 

Silicon 

Si(cr) 

Cubic Crystal 

TPIS91 

28.0855 

200.000 

298 . 150 

16 

g 







298.150 

1690.000 

16 




Si(l) 

Liquid 

TPIS91 


1690.000 

6000.000 

16 

b 

42 

Tin 

Sn(cr) 

Tetragonal Cryst. 

TPIS91 

118.710 

200.000 

505.118 

16 

a, s 



Sn(f) 

Liquid 

TPIS91 


505.118 

4700.000 

16 

a,m,s 

43 

Strontium 

Sr (a) 

Alpha Crystal 

SRD 92 

87.62 

100.000 

298.150 

18 

s 







298.150 

820.000 

18 

s 



Sr(P) 

Beta Crystal 

SRD 92 


820.000 

1041.000 

18 

s , m 



Sr (t) 

Liquid 

SRD 92 


1041.000 

6000.000 

18 

b 

44 

Tantalum 

Ta(cr) 

Crystal 

J12/72 

180.9479 

200.000 

1000.000 

10 

a, e 







1000.000 

2000.000 

10 








2000.000 

3258.000 

10 

a 



Ta(J) 

Liquid 

J12/72 


3258.000 

6000.000 

10 

a,b 

45 

Thorium 

Th (a) 

Alpha Crystal 

C0DA89 

232.0381 

200.000 

1650.000 

12 




Th (P) 

Beta Crystal 

C0DA89 


1650.000 

2023.000 

12 

a, h 



Th(0 

Liquid 

C0DA89 


2023.000 

6000.000 

12 

a,b,h 

46 

Titanium 

Ti(ot) 

Alpha Crystal 

C0DA89 

47.88 

200.000 

900.000 

12 








900.000 

1156.000 

12 




Ti(P) 

Beta Crystal 

C0DA89 


1156.000 

1944.000 

12 

a 



Ti (*) 

Liquid 

C0DA89 


1944.000 

6000.000 

12 

a, b 

47 

Uranium 

U(a) 

Alpha Crystal 

C0DA86 

238.0289 

200.000 

942.000 

12 

a 



U(P) 

Beta Crystal 

C0DA89 


942.000 

1049.000 

12 

a, b 



U(r) 

Gamma Crystal 

C0DA89 


1049.000 

1408.000 

12 

b,h 



U(«) 

Liquid 

C0DA89 


1408.000 

4000.000 

12 


48 

Vanadium 

V(cr) 

Crystal 

J 6/73 

50.9415 

200.000 

500.000 

10 








600.000 

1400.000 

10 








1400.000 

2190.000 

10 

a,o 



V(t) 

Liquid 

J 6/73 


2190.000 

6000.000 

10 

a,b p o 

49 

Tungsten 

W(cr) 

Crystal 

J 6/66 

183.85 

200.000 

1000.000 

10 








1000.000 

2600.000 

10 








2600.000 

3200.000 

10 








3200.000 

3680.000 

10 

a 



W(0 

Liquid 

J 6/66 


3680.000 

6000.000 

10 

a, b 

50 

Xenon 

Xe 

Gas 

L12/91 

131.29 

200.000 

1000.000 

21 

t,b 







1000.000 

6000.000 

21 

t 







6000.000 20000.000 

21 

t 
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TABLE I. - Concluded. 


Table Element Symbol 


Phase 


Refer- 

ence 

code d 


Molec- 

ular 


Temperature 
range, K 


Refer- 

ence 


Notes 


weight 

(9-Cons. Coeffs.) 



65.39 

200.000 692.730 

12 

a 


692.730 6000.000 

12 

a, b 

91.224 

200.000 1135.000 

10 



1135.000 2125.000 

10 

a 


2125.000 6000,000 

10 

a,b 


51 

52 


Zinc 


Zirconium 


Zn(cr) Hexagonal Crystal C0DA89 
Zn (5) Liquid CQDA89 


Zr(ot) 

Zr(p) 

Zr(0 


Alpha Crystal 
Beta Crystal 
Liquid 


J 6/79 
J 6/70 
J 6/79 


"Values of the functions at temperatures where there are phase transitions or enthalpies of transition were adjusted so functions at the transition 
temperature and higher round to match the original reference. 
b C° is constant in this interval. 

cp A P C9, computer program (ref. 1) «» u.«d to calculate the function, using method TEMPER to cut off higher electronic level, and the FILL 

option to fill in predicted but as yet unobserved electronic levels. . ... , 

d SLx-character code is associated with each set of coefficients to indicate the major source of the data. Letters indicate the reference while the 
numbers indicate the date of the reference. The letter codes are es follows: CODA (CODATA, refs. 11 and 12). (*"“■” ( ’ 

ref. 10); SRD (Standard Reference Data. ref. 18); TPIS (Thermodynamic Properties of Individual Substances, refs. IS to 18). and X (TeXas 
ref. 17). Thus, CODA89 refers to CODATA, 1989 (ref. 12). For J and X, the date is associated with the individual species as given with the 

data. For L the date refers to the date of the calculation. 

*Some data at intermediate temperatures were obtained from Malcolm Chase by private communication. 

f For this specie, thermodynamic functions in the selected data of table m as well as the EF data in table IV are given to temperatures lower than 

the fitted temperature range. - 

^Selected data are interpolated to obtain data at intermediate temperatures in order to obtain an improved least-squares fit. 
h An attempt was made to adjust some of the values so the data would round to value, that match the original reference. However a few values 

are still off in the last figure. 

‘Least-squares fit was started at 100 K rather than 200 K because the fit was just about as good. . w 

J PAC91 computer program (ref. 1) was used to calculate the functions assuming ground state only and a statistical weight of 2. The electron 

was taken to be 0.00054858 from reference 8. , - - irv w. . 

k Data for T = 50 K and T = 150 K were taken from reference 17, June 20, 1986. Data for 250 and J60 K were taken from reference 10, March 

'0° values are the same in a newer reference (ref. 15) but the enthalpies and entropies are more consistent with the C p values at high 

P 

temperatures in the older reference. 

“Equations for C° were taken from the reference. 

"Value, at 150 K w« obtained by interpolation and adjustment. Value, of 250 and J50 K were taken from reference 10. The H°(T)-H*(0) values 

at very high temperatures were adjusted to be more consistent with C p and S°(T) values. 

"Heat of transition used differ, .lightly from the one given in the reference probably becauae of rounding when converting from calorics 
“Reference data were calculated with a value for gas constant R different from the value R = 8.S1451 J/mol K used m this report. Adjus 
to R = 8.31451 results in some of the tabulated data differing in the last figure from the reference data. 
q C° value at 300 K was incorrect in the original reference. It was corrected for this report, 

r C° value at 250 K was taken from reference 10. H°(250)-H°(Q) and S°(250) were obtained by numerical integration. 

■Function, calculated from equation, given in the original reference with possibly »m. adjustment, in the integration constants, either for 

consistency between phases or to match property values given. ... , 

‘PAC91 computer program (ref. 1) was used to calculate the thermodynamic functions using the electronic level, given for the principal quantum 

numbers 4 and 5 with FILL to include missing electronic levels for principal quantum number 5. . 

"Slight inconsistency exists in the data at the melting point of Br 2 in the table given in reference 15. This is reflected in tables HI and IX in is 

report. 
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TABLE II. - THERMODYNAMIC FUNCTIONS AT 298.15 K 


Table 

Element 

Symbol 

Phase 

Atom 

num- 

ber 

{ H°(298. 1 5)-H°(0)> 
J/mol 

C° 

P 

J/mol* K 

S°(298.15) 

J/mol/K 

1 

Silver 

Ag(cr) 

Cubic Crystal 

47 

5745.000 

25.350 

42.550 

2 

Aluminum 

Al(cr) 

Cubic Crystal 

13 

4540.000 

24.200 

28.300 

3 

Argon 

Ar 

Gas 

18 

6197.428 

20.786 

154.847 

4 

Boron 

B<P) 

Beta Crystal 

5 

1214.000 

11.315 

5.834 

5 

Barium 

Ba(cr) 

Crystal 

56 

6906.992 

28.110 

62 . 352 

6 

Beryllium 

Be (a) 

Alpha Crystal 

4 

1942.068 

16.443 

9.503 

7 

Bromine 

Br 2 (!) 

Liquid 

35 

24520.000 

75.680 

152.210 

8 

Carbon 

Cfer) 

Graphite 

6 

1053.500 

8.528 

5.734 

9 

Calcium 

Ca(a) 

Alpha Crystal 

20 

5782.945 

25 . 750 

42.536 

10 

Cadmium 

Cd(cr) 

Hexagonal Crystal 

48 

6247.000 

26.020 

51 . 800 

11 

Chlorine 

ci 2 

Gas 

17 

9181.110 

33.949 

223 . 082 

12 

Cobalt 

Co (a) 

Alpha Crystal 

27 

4771.000 

24.802 

30.067 

13 

Chromium 

Cr (cr) 

Crystal 

24 

4057.000 

23.434 

23.618 

14 

Cesium 

Cs (cr) 

Cubic Crystal 

55 

7711.000 

32.210 

85 . 230 

15 

Copper 

Cu (cr) 

Cubic Crystal 

29 

5004.000 

24 . 440 

33.150 

16 

Deuterium 

D 2 

Gas 


8569.103 

29.195 

144 . 960 

17 

Electron 

e' 

Gas 


6197.428 

20.786 

20.979 

18 

Fluorine 

f 2 

Gas 

9 

8825.106 

31.304 

202.792 

19 

Iron 

Fe (a) 

Alpha Crystal 

26 

4607.000 

25.094 

27.321 

20 

Germanium 

Ge (cr) 

Cubic Crystal 

32 

4636.360 

23.222 

31.090 

21 

Hydrogen 

H 2 

Gas 

1 

8468.102 

28.836 

130.681 

22 

Helium 

He 

Gas 

2 

6197.428 

20.786 

126.154 

23 

Mercury 

Hg(0 

Liquid 

80 

9343.000 

27.978 

76.028 

24 

Iodine 

1, (cr) 

Rhombic Crystal 

53 

13196.000 

54.440 

116.139 

25 

Potassium 

K(cr) 

Cubic Crystal 

19 

7088.000 

29.600 

64 . 680 
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TABLE II. - Concluded. 


Table 

Element 

Symbol 

Phase 

Atom 

num- 

ber 

{H°(298.15)-H°(0)} 

J/mol 

C° 

P 

J/mol-K 

S°(298.15) 

J/mol/K 

26 

Krypton 

Kr 

Gas 

36 

6197.428 

20.786 

164.086 

27 

Lithium 

Li (cr) 

Cubic Crystal 

3 

4632.000 

24.860 

29 . 120 

28 

Magnesium 

Mg(cr) 

Hexagonal Crystal 

12 

4979.161 

24.775 

32.535 

20 

Manganese 

Mn(oO 

Alpha Crystal 

25 

4004.000 

26.299 

32.010 

30 

Molybdenum 

Mo(cr) 

Crystal 

42 

4585.000 

23.033 

28.605 

31 

Nitrogen 

N 2 

Gas 

7 

8670.104 

29.124 

191.610 

32 

Sodium 

Na(cr) 

Cubic Crystal 

11 

6460.000 

28.230 

51.300 

33 

Niobium 

Nb(cr) 

Crystal 

41 

5241.000 

24.694 

36.464 

34 

Neon 

Ne 

Gas 

10 

6107.428 

20.786 

146.330 

35 

Nickel 

Ni (cr) 

Crystal 

28 

4786.000 

25.987 

29.870 

36 

Oxygen 

°2 

Gas 

8 

8680.104 

29.378 

205.149 

37 

Phosphorus 

P(cr) 

Crystal (White) 

15 

5360.000 

23.824 

41.090 

38 

Lead 

Pb(cr) 

Cubic Crystal 

82 

6870.000 

26.650 

64.800 

30 

Rubidium 

Rb(cr) 

Cubic Crystal 

37 

7489.000 

31.060 

76.780 

40 

Sulfur 

S(«) 

Alpha Crystal 

16 

4412.000 

22 . 690 

32.070 

41 

Silicon 

Si (cr) 

Cubic Crystal 

14 

3217.471 

19.789 

18.810 

42 

Tin 

Sn(cr) 

Tetragonal Crystal 

50 

6323.000 

27.112 

51.180 

43 

Strontium 

Sr <a) 

Alpha Crystal 

38 

6558.289 

26.830 

54.090 

44 

Tantalum 

Ta(cr) 

Crystal 

73 

5681.000 

25.295 

41.471 

45 

Thorium 

Th(a) 

Alpha Crystal 

00 

6350.000 

26 . 230 

51.830 

46 

Titanium 

Ti (a) 

Alpha Crystal 

22 

4824.000 

25.060 

30.720 

47 

Uranium 

U (a) 

Alpha Crystal 

02 

6364.000 

27.665 

50.200 

48 

Vanadium 

V (cr) 

Crystal 

23 

4640.000 

24.896 

28.036 

49 

Tungsten 

W(cr) 

Crystal 

74 

4973.000 

24.295 

32.660 

50 

Xenon 

Xe 

Gas 

54 

6197.428 

20.786 

169 . 686 

51 

Zinc 

Zn(cr) 

Hexagonal Crystal 

30 

6657.000 

25.390 

41.630 

52 

Zirconium 

Zr (a) 

Alpha Crystal 

40 

5497.000 

25.202 

38.869 
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TABLE 1.1. - SELECTED THERMODYNAMIC FUNCTIONS FOR Ag(cr.l) 


T 

°P 

H°(T)-H°(0) 

S°(T) 

■ -{G o (T)-H o <0)}/T 


-0°(T)/T 

T 

K 

J/mol-K 

kJ/moi 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0.000 

0.000 

-5.745 

INFINITE 

0 

100 

20.100 

1.062 

17 .120 

6.700 

-4.703 

64 . 150 

100 

200 

24.160 

3.308 

32.660 

16.120 

-2.437 

44.845 

200 

298.15 

25.350 

5.745 

42.550 

23.231 

0.000 

42.550 

298.15 

300 

25.356 

5.792 

42.707 

23.400 

0.047 

42.550 

300 

400 

25.791 

8.347 

50.056 

29.188 

2.602 

43.551 

400 

500 

26.365 

10.955 

55.871 

33.961 

5.210 

45.451 

500 

600 

26.992 

13.622 

60.733 

38.030 

7.877 

47.605 

600 

700 

27.645 

16.354 

64.942 

41 .579 

10.609 

49.786 

700 

800 

28.312 

19.152 

68.677 

44 .737 

13.407 

51.918 

800 

900 

28.987 

22.017 

72.051 

47,588 

16.272 

53 . 971 

900 

1000 

29.667 

24.949 

75.140 

50.191 

19.204 

55.936 

1000 

1100 

30.350 

27.950 

78.000 

52.591 

22.205 

57 .814 

1100 

1200 

31.035 

31 . 019 

80.670 

54.821 

25.274 

59.608 

1200 

cr 1235.08 

31.276 

32.112 

81.568 

55.567 

26.367 

60.219 

1235.08 

9 1235.08 

33.400 

43.112 

90.474 

55.567 

37.367 

60.219 

1235.08 

1300 

33.400 

45.281 

92.185 

57.354 

39.536 

61.773 

1300 

1400 

33.400 

48.621 

94.660 

59.931 

42.876 

64.035 

1400 

1500 

33.400 

51.961 

96.964 

62.324 

46.216 

66.154 

1500 

1600 

33.400 

55.301 

99.120 

64.557 

49,556 

68.148 

1600 

1700 

33.400 

58.641 

101.145 

66.650 

52.896 

70.030 

1700 

1800 

33.400 

61.981 

103.054 

68.620 

56.236 

71.812 

1800 

1900 

33.400 

65.321 

104.860 

70.481 

59.576 

73.504 

1900 

2000 

33.400 

68.661 

106.573 

72.243 

62.916 

75.115 

2000 

2100 

33.400 

72.001 

108.203 

73.917 

66.256 

76.652 

2100 

2200 

33.400 

75.341 

109.756 

75.511 

69.596 

78.122 

2200 

2300 

33.400 

78.681 

111.241 

77.032 

72.936 

79.530 

2300 

2400 

33.400 

82.021 

112.663 

78.487 

76.276 

80.881 

2400 

2500 

33.400 

85.361 

114.026 

79.882 

79.616 

82,180 

2500 

2600 

33.400 

88.701 

115.336 

81.220 

82.956 

83.430 

2600 

2700 

33.400 

92.041 

116.597 

82,507 

86.296 

84 .635 

2700 

2800 

33.400 

95.381 

117.811 

83.747 

89.636 

85.798 

2800 

2900 

33 .400 

98.721 

118 .983 

84.942 

92.976 

86.923 

2900 

3000 

33 . 400 

102 . 061 

120.116 

86.095 

96.316 

88.010 

3000 

3100 

33 .400 

105.401 

121.211 

87.211 

99,656 

89.064 

3100 

3200 

33.400 

108.741 

122.271 

88.290 

102.996 

90 . 085 

3200 

3300 

33.400 

112.081 

123.299 

89.335 

106.336 

91.076 

3300 

3400 

33.400 

115.421 

124.296 

90.349 

109.676 

92.038 

3400 

3500 

33 . 400 

118.761 

125.264 

91.333 

113.016 

92.974 

3500 

3600 

33.400 

122.101 

126 .205 

92.288 

116.356 

93.884 

3600 

3700 

33.400 

125.441 

127,120 

93.217 

119.696 

94.770 

3700 

3800 

33.400 

128.781 

128.011 

94.121 

123.036 

95.633 

3800 

3900 

33.400 

132. 121 

128.879 

95.001 

126.376 

96.475 

3900 

4000 

33.400 

135.461 

129.724 

95.859 

129.716 

97.295 

4000 

4100 

33.400 

138.801 

130.549 

96.695 

133.056 

98 . 096 

4100 

420 0 

33 . 400 

142.141 

131 .354 

97.511 

136.396 

98.879 

4200 

4300 

33 . 400 

145.481 

132.140 

98.307 

139.736 

99.643 

4300 

4 0 0 

33 400 

148.821 

132.908 

99.085 

143.076 

100.390 

4400 

4500 

33.400 

152.161 

133.658 

99.845 

146.416 

101.121 

4500 

4600 

3 3 .400 

155.501 

134.392 

100.588 

149.756 

101.837 

4600 

47 00 

3 3 400 

158.841 

135.111 

101.315 

153.096 

102,537 

4700 

4800 

33 . 400 

162.181 

135.814 

102.026 

156 .436 

103.223 

4800 

4900 

3 3 . <*00 

165.521 

136.502 

102.723 

159.776 

103.895 

4900 

5000 

33 . 400 

168.861 

137.177 

103.405 

163.116 

104.554 

5000 

5ion 

33 . 400 

172.201 

137.839 

104.074 

166.456 

105.200 

5100 

5200 

33.400 

175.541 

138.487 

104.729 

169.796 

105.834 

5200 

5300 

33 . 400 

178.881 

139.123 

105.372 

173.136 

106.456 

5300 

5400 

33.400 

182.221 

139.748 

106.003 

176.476 

107.067 

5400 

5500 

33.400 

185.561 

140.361 

106 .622 

179.816 

107 .667 

5500 

5600 

33 .400 

188.901 

140.962 

107.230 

183.156 

108.256 

5600 

5700 

33.400 

192.241 

141.554 

107.827 

186.496 

108.835 

5700 

5800 

33.400 

195.581 

142.134 

108.414 

189.836 

109.404 

5800 

5900 

33 .400 

198.921 

142.705 

108.990 

193.176 

109.964 

5900 

6000 

33.400 

202.261 

143.267 

109.557 

196.516 

110.514 

6000 
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TABLE III 2. - SELECTED THERMODYNAMIC FUNCTIONS FOR Al(cr,0 


T 

C D 

H°(T)-H°<0) 

S°(T) 

K 

J/mol'K 

kj/mol 

J/moJ-K 

0 

0.000 

0.000 

0.000 

100 

12.996 

0.985 

6.983 

200 

21.390 

2.289 

19.190 

298 .15 

29.200 

9.590 

28.300 

300 

29.239 

9.585 

28.950 

900 

25.735 

7.088 

35.639 

500 

26.911 

9.721 

91.511 

600 

28 . 093 

12.968 

46.517 

700 

29.395 

15.336 

50.939 

800 

31.006 

18.399 

59.956 

900 

33.210 

21.555 

58.729 

• 933.61 

39.105 

22.686 

59.963 

953.61 

31 .750 

33.386 

71.929 

1000 

31 .750 

35.999 

73.605 

1100 

31.750 

38.669 

76.631 

1200 

31.750 

91.899 

79.399 

1300 

31 .750 

95.019 

81.935 

1900 

31 .750 

98.199 

89.288 

1500 

31 .750 

51.369 

86.979 

1600 

31.750 

59.599 

88.528 

1700 

31 .750 

57.719 

90.952 

1800 

31.750 

60 .899 

92,267 

1900 

31.750 

69.069 

93,989 

2000 

31.750 

67.299 

95.612 

2100 

31.750 

70.919 

97.162 

2200 

31.750 

73.599 

98.639 

2300 

31.750 

76.769 

10D.050 

2900 

31.750 

79.999 

101.901 

2500 

31 .750 

83.119 

102.697 

2600 

31.750 

86.299 

103.992 

2700 

31 .750 

89.969 

105.191 

2800 

31.750 

92.699 

106.295 

2900 

31.750 

95.819 

107.910 

3000 

31.750 

98.999 

108.986 

3100 

31.750 

102.169 

109.527 

3200 

31.750 

105.399 

110.535 

3300 

31.750 

108.519 

111.512 

3900 

31.750 

111 .699 

112.960 

3500 

31 .750 

119.869 

113.380 

3600 

31.750 

118.099 

119.275 

3700 

31,750 

121,219 

115.195 

3800 

31.750 

129.399 

115.991 

3900 

31.750 

127.569 

116.816 

9000 

31.750 

130.799 

117.620 

9100 

31.750 

133.919 

118.909 

9200 

31.750 

137.099 

119.169 

9300 

31.750 

190.269 

119.916 

9900 

31.750 

193.999 

120,696 

9500 

31.750 

196.619 

121 .359 

9600 

31.750 

199.799 

122.057 

9700 

31.750 

152.969 

122.790 

9800 

31 .750 

156.199 

123.909 

9900 

31 .750 

159.319 

129.063 

5000 

31.750 

162.999 

129.705 

5100 

31 .750 

165.669 

125.333 

5200 

31.750 

168.899 

125.950 

5300 

31.750 

172.019 

126.555 

5900 

31 .7 50 

175.199 

127.198 

5500 

31.750 

178.369 

127 .731 

56 00 

31.750 

181.599 

128.303 

5700 

31 .750 

189.719 

128.865 

5800 

31.750 

187.899 

129.917 

5900 

31.750 

191.069 

129.960 

6000 

31.750 

199.299 

130.993 


-{g°(D-h o (0)>/t 

H°(T) 

-G’-'rn/T 

T 

J/mol-K 

kj/mol 

J/md*K 

K 

0 . 000 

-9.590 

INFINITE 

0 

2.133 

-9.055 

97.533 

100 

7 .720 

-2.256 

30.920 

200 

13.073 

0 . 000 

28 .300 

298 .15 

13.167 

0.095 

28.300 

300 

17 . 919 

2.598 

29.269 

900 

22.069 

5.181 

31.199 

500 

25.737 

7.928 

33,309 

600 

29 . 025 

10.796 

35.511 

7 00 

32.020 

13.809 

37 .695 

800 

39.779 

17.015 

39.823 

900 

35.669 

18.196 

90.527 

933.61 

35.669 

28.896 

90.527 

933.61 

38.111 

30.959 

92.651 

1000 

91 . 978 

34.129 

95.605 

1100 

99.529 

37.309 

98.307 

1200 

97.305 

90.979 

50.797 

1300 

99.869 

93.659 

53.107 

1900 

52.233 

96.829 

55.259 

1500 

59.938 

50.009 

57.275 

1600 

56.500 

53.179 

59.171 

17 0Q 

58.937 

56 .359 

60.960 

1800 

60.263 

59.529 

62.653 

1900 

61.990 

62.709 

69.260 

2000 

63.629 

65.879 

65.791 

2100 

65.187 

69.059 

67.250 

2200 

66.672 

72.229 

68.696 

2300 

68.091 

75.909 

69.983 

2900 

69.950 

78.579 

71.266 

2500 

70 .753 

81.759 

72.999 

2600 

72.009 

89.929 

73.686 

2700 

73.208 

88.109 

79.830 

2800 

79.369 

91.279 

75.939 

2900 

75.988 

99.959 

77.001 

3000 

76.569 

97.629 

78.039 

3100 

77.615 

100.809 

79.039 

3200 

78.628 

103.979 

80.003 

3300 

79.609 

107 .159 

80.999 

3900 

80.561 

110.329 

81 .858 

3500 

81.985 

113.509 

82.796 

3600 

82,383 

116.679 

83.610 

3700 

83.256 

119.859 

89.951 

3800 

89.106 

123.029 

85.270 

3900 

89.939 

126.209 

86.069 

9000 

85.791 

129.379 

86.898 

9100 

86 . 528 

132.559 

87 .6 08 

9200 

87 .295 

135.729 

88.351 

9300 

88.095 

138.909 

89.077 

9900 

88.777 

192.079 

89 .786 

9500 

89,993 

195.259 

90.980 

9600 

90.199 

198.929 

91.159 

9700 

90.879 

151.609 

91.829 

9800 

91.599 

159.779 

92.976 

9900 

92.206 

157.959 

93.119 

5000 

92.899 

161.129 

93.739 

5100 

93.980 

169.309 

99.353 

5200 

99.098 

167 .979 

99.955 

5300 

99.705 

170.659 

95.596 

59 00 

95.300 

173.829 

96.126 

5500 

95.889 

177.009 

96.695 

5600 

96.958 

180.179 

97.259 

5700 

97 . 021 

183.359 

97.809 

5800 

97.575 

186.529 

98 . 395 

5900 

98.119 

189.709 

98.876 

6000 
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TABLE W.3. - SELECTED THERMODYNAMIC FUNCTIONS FOR A r 


T 

K 

J/m&K 

H (T)-H (0) 
kJ/mol 

S°(T) 

J/mol-K 

0 

0.000 

0.000 

0.000 

100 

20.786 

2.079 

132.139 

200 

20.786 

4.157 

146.547 

298 . 15 

20.786 

6.197 

154.847 

300 

20.786 

6.236 

154.975 

400 

20.786 

8.315 

160.955 

500 

20.786 

10.393 

165.593 

600 

20.786 

12.472 

169.383 

700 

20.786 

14.550 

172.587 

800 

20.786 

16.629 

175.363 

900 

20.786 

18.708 

177.811 

1000 

20.786 

20.786 

180.001 

1100 

20.786 

22.865 

181.982 

1200 

20.786 

24.944 

183.791 

1300 

20.786 

27.022 

185.455 

1400 

20.786 

29.101 

186 .995 

1500 

20.786 

31.179 

188.429 

1600 

20.786 

33.258 

189.771 

1700 

20.786 

35.337 

191.031 

1800 

20.786 

37.415 

192.219 

1900 

20.786 

39.494 

193.343 

2000 

20.786 

41.573 

194.409 

2100 

20.786 

43.651 

195.423 

2200 

20.786 

45.730 

196.390 

2300 

20.786 

47.808 

197.314 

2400 

20.786 

49.887 

198 .199 

2500 

20.786 

51.966 

199.048 

2600 

20.786 

54,044 

199.863 

2700 

20.786 

56.123 

200.647 

2800 

20.786 

58.202 

201.403 

2900 

20.786 

60.280 

202.133 

3000 

20.786 

62.359 

202.837 

3100 

20.786 

64.437 

203.519 

3200 

20.786 

66.516 

204.179 

3300 

20.786 

68.595 

204.819 

3400 

20.786 

70.673 

205.439 

3500 

20.786 

72.752 

206.042 

3600 

20.786 

74.831 

206 .627 

3700 

20.786 

76.909 

207.197 

3800 

20.786 

78.988 

207.751 

3900 

20.786 

81.066 

208.291 

400 D 

20.786 

83.145 

208.817 

4100 

20.786 

85.224 

209.331 

4200 

20.786 

87.302 

209.831 

4300 

20.786 

89.381 

210.321 

4400 

20.786 

91.460 

210.798 

4500 

20.786 

93.538 

211.266 

4600 

20,786 

95.617 

211.722 

4700 

20.786 

97.695 

212.169 

4800 

20.786 

99.774 

212.607 

4900 

20.786 

101.853 

213.036 

5000 

20.786 

103.931 

213.456 

5100 

20.786 

106.010 

213.867 

5200 

20.786 

108 . 089 

214.271 

5300 

20.786 

110 . 167 

214.667 

5400 

20.786 

112.246 

215.055 

5500 

20.786 

114.325 

215.437 

5600 

20.786 

116.403 

215.811 

5700 

20.786 

118.482 

216.179 

5800 

20.786 

120.560 

216.541 

5900 

20.786 

122.639 

216.896 

6000 

20.786 

124.718 

217.245 

6200 

20.786 

128 .875 

217.927 

6400 

20.786 

133.032 

218.587 

6600 

20.786 

137 .189 

219.227 

6800 

20.786 

141.347 

219.847 

7000 

20.787 

145.504 

220.450 

7200 

20.787 

149.661 

221.035 

7400 

20.787 

153.819 

221.605 

7600 

20.787 

157 .976 

222.159 

7800 

20.788 

162.134 

222.699 

8000 

20.789 

166.291 

223.225 


-{G o <T)-H o (0)}/T 

H°(T) 

-G°m/t 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 . 000 

-6.197 

INFINITE 

0 

111.353 

-4.119 

173.327 

100 

125.761 

-2.040 

156.748 

200 

134.060 

0.000 

154.347 

298 . 15 

134.189 

0.038 

154.847 

300 

140.169 

2.117 

155.662 

400 

144.807 

4.196 

157.202 

500 

148.597 

6.274 

158.926 

600 

151.801 

8.353 

160.655 

700 

154.577 

10.432 

162.324 

800 

157 . 025 

12.510 

163.911 

900 

159.215 

14.589 

165.413 

1000 

161.196 

16.667 

16 6 .830 

1100 

163.005 

18.746 

168.169 

1200 

164.669 

20.825 

169.436 

1300 

166.209 

22.903 

170 .636 

1400 

167.643 

24.982 

171.775 

1500 

168.985 

27.061 

172.858 

1600 

170.245 

29.139 

173.890 

1700 

171.433 

31.218 

174.876 

1800 

172.557 

33.296 

175.819 

1900 

173.623 

35.375 

176.722 

2000 

174.637 

37.454 

177.588 

2100 

175.604 

39.532 

178.421 

2200 

176.528 

41.611 

179.223 

2300 

177.413 

43.690 

179.995 

2400 

178.261 

45.768 

180.740 

2500 

179.077 

47.847 

181.460 

2600 

179.861 

49.926 

182.156 

2700 

180.617 

52.004 

182.830 

2800 

181.346 

54.083 

183,483 

2900 

182.051 

56.161 

184.117 

3000 

182.733 

58.240 

184.732 

3100 

183 . 393 

60.319 

185.329 

3200 

184.032 

62.397 

185.910 

3300 

184.653 

64.476 

186.476 

3400 

185.255 

66.555 

187 .026 

3500 

185.841 

68.633 

187.562 

3600 

186.410 

70.712 

188.085 

3700 

186.965 

72.790 

188.596 

3800 

187.505 

74.869 

189.094 

3900 

188.031 

76.948 

189.580 

4000 

188.544 

79.026 

190.056 

4100 

189.045 

81.105 

190.521 

4200 

189.534 

83.184 

190.976 

4300 

190.012 

85.262 

191.421 

4400 

190.479 

87.341 

191.856 

4500 

190.936 

89.419 

192.283 

4600 

191.383 

91.498 

192.702 

4700 

191.821 

93.577 

193.112 

4800 

192.249 

95.655 

193.514 

4900 

192.669 

97.734 

193.909 

5000 

193.081 

99.813 

194.296 

5100 

193.485 

101.891 

194.676 

5200 

193.880 

103.970 

195.050 

5300 

194.269 

106.048 

195.417 

5400 

194.650 

108.127 

195.777 

5500 

195.025 

110.206 

196.132 

5600 

195.393 

112.284 

196.480 

5700 

195.754 

114.363 

196.823 

5800 

196.110 

116.442 

197.160 

5900 

196.459 

118.520 

197.492 

6000 

197.141 

122.677 

198.140 

6200 

197.801 

126.835 

198.769 

6400 

198.440 

130.992 

199.379 

6600 

199.061 

135.149 

199.972 

6800 

199.663 

139.307 

200,549 

7000 

200.249 

143.464 

201.110 

7200 

200.818 

147.621 

201.656 

7400 

201 .373 

151.779 

202.188 

7600 

201.913 

155.936 

202.707 

7800 

202.439 

160.094 

203.214 

8000 
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TABLE HI. 3. * Concluded. 


T 

C D 

H°(T)*H°(0) 

s°(D 

K 

J/mS-K 

kJ/mol 

J/moLK 

8200 

20.790 

170.449 

223.739 

8400 

20.792 

174.607 

224.240 

8600 

20.794 

178.766 

224.729 

8800 

20.797 

182.925 

225.207 

9000 

20.802 

187.085 

225.674 

9200 

20.807 

191.246 

226 .132 

9400 

20.815 

195.408 

226 .579 

9600 

20.824 

199.572 

227.018 

9800 

20.837 

203.738 

227.447 

10000 

20.848 

207.904 

227.868 

10500 

20.900 

218 . 340 

228.886 

11000 

20.981 

228.806 

229.860 

11500 

21.104 

239.322 

230.795 

12000 

21.275 

249.904 

231.696 

12500 

21.511 

260 . 582 

232.567 

13000 

21.846 

271.411 

233.417 

13500 

22.299 

282.442 

234.249 

14000 

22.882 

293.725 

235.070 

14500 

23.546 

305.245 

235.878 

15000 

24.274 

317.011 

236 .674 

15500 

25.245 

329.315 

237.481 

16000 

26 . 950 

342.230 

238.301 

16500 

27.859 

355.799 

239.136 

17000 

29.347 

369.892 

239.976 

17500 

30.985 

384.694 

240.832 

18000 

31.748 

398.206 

241.580 

18500 

33.687 

414.558 

242.476 

19000 

35.495 

431.239 

243.362 

19500 

36.527 

446 .638 

244.145 

20000 

37.320 

461.844 

244.895 


{G°(T)-H°(0|}/T 

H°(T) 

-Q°(T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

202.952 

164.252 

203.708 

8200 

203.453 

168.410 

204 . 191 

8400 

203.942 

172.568 

204.663 

8600 

204 .420 

176.728 

205.124 

8800 

204.887 

180.888 

205.576 

9000 

205.344 

185.048 

206 . 018 

9200 

205.791 

189.210 

206.450 

9400 

206 . 229 

193.374 

206.874 

9600 

206 .658 

197.540 

207.290 

9800 

207.078 

201.707 

207.697 

10000 

208 . 092 

212.142 

208.682 

10500 

209 . 059 

222.609 

209.623 

11000 

209.984 

233.124 

210.523 

11500 

210.870 

243.707 

211.387 

12000 

211.721 

254.385 

212.216 

12500 

212.539 

265.213 

213.015 

13000 

213.327 

276 .245 

213.787 

13500 

214 . 089 

287.528 

214.532 

14000 

214 .826 

299.048 

215.254 

14500 

215.540 

310.813 

215.953 

15000 

216.235 

323.117 

216.634 

15500 

216.911 

336.033 

217.299 

16000 

217.572 

349.601 

217.948 

16500 

218.217 

363.694 

218.582 

17000 

218.850 

378.496 

219.204 

17500 

219 . 457 

392.009 

219.802 

18000 

220 . 067 

408.361 

220.402 

18500 

220.665 

425.041 

220.991 

1 9000 

221 .241 

440.441 

221.559 

19500 

221.802 

455.647 

222.112 

20000 
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TABLE III 4. - SELECTED THERMODYNAMIC FUNCTIONS FOR B(/J,0 


T 

c p 

H°(T)-H°(0) 

S°(T) 

-{G°(T)-H°(0)}/T 

H°(T) 

-G°m/r 

T 

K 

J/moi-K 

kJ/moi 

J/moJ-K 

J/moJ-K 

kJ/m<* 

J/mof-K 

K 

0 

0 000 

0.000 

0.000 

0 . 000 

-1.214 

INFINITE 

0 

100 

1.076 

0 . 024 

0.308 

0 . 068 

-1.190 

12.208 

100 

no 

1.421 

0 . 037 

0.426 

0 . 090 

-1.177 

11.126 

no 

130 

2.250 

0.073 

0.728 

0.166 

-1.141 

9.505 

130 

150 

3,227 

0.127 

I ,117 

0.270 

-1.087 

8.364 

150 

160 

3.755 

0 . 162 

1.342 

0.330 

-1.052 

7.917 

160 

180 

4.859 

0.248 

1.848 

0.470 

-0.966 

7.215 

130 

200 

5.998 

0.357 

2.419 

0.634 

-0.857 

6 .704 

200 

210 

6.571 

0.420 

2.725 

0.725 

-0.794 

6.506 

210 

250 

7.708 

0.563 

3.374 

0.926 

-0.651 

6.204 

230 

250 

8.821 

0.728 

4.063 

1.151 

-0.486 

6.007 

250 

26 0 

9.363 

0.819 

4.419 

1.269 

-0.395 

5.938 

260 

290 

10.916 

1.123 

5,526 

1.654 

-0,091 

5.840 

290 

298.15 

11.315 

1.214 

5.834 

1.762 

0.000 

5.834 

298 

300 

11.405 

1.235 

5.904 

1.787 

0.021 

5.834 

300 

310 

11 .878 

1 . 351 

6.286 

1.928 

0.137 

5.844 

310 

330 

12.774 

1.598 

7.057 

2.215 

0.384 

5.893 

330 

350 

13.654 

1.862 

7.834 

2.514 

0.648 

5.983 

350 

400 

15.693 

2.598 

9.794 

3.299 

1.384 

6 . 334 

400 

450 

17.361 

3.425 

11.742 

4.131 

2.211 

6.829 

450 

500 

18.722 

4.329 

13.644 

4.986 

3.115 

7.414 

500 

550 

19.843 

5.299 

15.483 

5.858 

4.080 

8.065 

550 

600 

20.778 

6.310 

17 .251 

6 .734 

5.096 

8.758 

600 

650 

21.569 

7.369 

18.946 

7.609 

6.155 

9.477 

650 

700 

22.249 

8.465 

20.570 

8.477 

7.251 

10.211 

700 

750 

22.840 

9.592 

22.125 

9.336 

6.378 

10.954 

750 

800 

23.361 

10.748 

23.617 

10.182 

9.534 

11.700 

800 

850 

23.826 

11.928 

25.047 

11.014 

10.714 

12.442 

850 

900 

24.245 

13.129 

26.421 

11.833 

11.915 

13.182 

900 

950 

24.627 

14.351 

27.742 

12.636 

13.137 

13.914 

950 

1000 

24.978 

15.592 

29.014 

13.422 

14.378 

14.636 

1000 

1050 

25.303 

16 .849 

30.241 

14.194 

15.635 

15.351 

1050 

1100 

25.606 

18.122 

31.425 

14.950 

16.908 

16.054 

1100 

1150 

25.891 

19 .409 

32.570 

15.693 

18.195 

16.748 

1150 

1200 

26.161 

20.710 

33.677 

16 .419 

19.496 

17 .430 

120 D 

1250 

26.418 

22.025 

34.751 

17.131 

20.811 

18.102 

1250 

1300 

26.663 

23.352 

35.792 

17.829 

22.138 

18,763 

1300 

1350 

26.898 

24.691 

36.802 

18.512 

23.477 

19.412 

1350 

1400 

27.125 

26.042 

37.785 

19.184 

24.828 

20.051 

1400 

1450 

27.344 

27.403 

38.740 

19.841 

26.189 

20.679 

1450 

1500 

27.557 

28.776 

39.671 

20.487 

27.562 

21 . 296 

1500 

1550 

27.764 

30.159 

40.578 

21.121 

28.945 

21.904 

1550 

1600 

27.966 

31.552 

41.463 

21.743 

30.338 

22.502 

1600 

1700 

28 . 356 

34.369 

43. 170 

22.953 

33.155 

23.667 

1700 

1750 

28.546 

35.791 

43.995 

23.543 

34.577 

24.237 

1750 

1800 

28.732 

37.223 

44.801 

24.122 

36.009 

24.796 

1800 

1850 

23.916 

38.664 

45.591 

24 .692 

37.450 

25.348 

1850 

1900 

29.097 

40.115 

46.365 

25.252 

38.901 

25.891 

1900 

1950 

29.275 

41.574 

47.123 

25.803 

40.360 

26.426 

1950 

2000 

29.452 

43.042 

47.866 

26 . 345 

41.828 

26.952 

2000 

2050 

29.626 

44.519 

48.596 

26.879 

43.305 

27.472 

2050 

2100 

29.799 

46.005 

49.312 

27.405 

44.791 

27.983 

2100 

2150 

29.970 

47 . 499 

50.015 

27.922 

46.285 

28.487 

2150 

2200 

30.140 

49.002 

50.706 

28.432 

47.788 

28.984 

2200 

2250 

30.308 

50.513 

51.385 

28.935 

49.299 

29.474 

2250 

2300 

30.47 5 

52.033 

52.053 

29.430 

50.819 

29.958 

2300 

2350 

30.641 

53.560 

52.710 

29.919 

52.346 

30.435 

2350 

2350 

31.750 

103.768 

74.075 

29,919 

102.554 

30.435 

2350 

2400 

31.750 

105.355 

74.744 

30,845 

104.141 

31.351 

2400 

2500 

31.750 

108.530 

76.040 

32.627 

107.316 

33.113 

2500 

2600 

31.750 

111.705 

77.285 

34.321 

110.491 

34.788 

2600 

2700 

31.750 

114.880 

78.483 

35.935 

113.666 

36.384 

2700 

2800 

31 .750 

118.055 

79.635 

37.475 

116.841 

37.909 

2800 

2900 

31.750 

121.230 

80.752 

38.946 

120.016 

39 .367 

2900 

3000 

31.750 

124.405 

81 .828 

40.360 

123.191 

40.765 

3000 

3100 

31.750 

127.580 

82.869 

41.714 

126.366 

42.106 

3100 

3200 

31.750 

130.755 

83.877 

43.016 

129.541 

43.396 

3200 

3300 

31.750 

133.930 

84.854 

44.269 

132.716 

44.637 

3300 

3400 

31.750 

137.105 

85.802 

45.477 

135.891 

45.834 

3400 

3500 

31.750 

140.280 

86.723 

46.643 

139.066 

46.989 

3500 

3600 

31.750 

143.455 

87.617 

47.768 

142.241 

48.106 

3600 

3700 

31,750 

146.630 

88.487 

48.857 

145.416 

49.185 

3700 

3800 

31.750 

149.805 

89.334 

49.911 

148.591 

50.231 

3800 

3900 

31.750 

152.980 

90.158 

50.933 

151.766 

51.244 

3900 

4000 

31 .750 

156.155 

90.962 

51 .923 

154.941 

52.227 

4000 
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TABLE HU. • Concluded. 


T 



S°C0 

K 

J/mol-K 

kJ/mol 

J/mol-K 

4100 

31.750 

159.330 

91.746 

4200 

31.750 

162.505 

92.511 

4300 

31 .750 

165. 6S0 

93.258 

4400 

31.750 

168.855 

93.988 

4500 

31.750 

172.030 

94.702 

4600 

31 .750 

175.205 

95.400 

4700 

31.750 

178.380 

96 . 083 

4600 

31.750 

181.555 

96.751 

4900 

31.750 

184.730 

97.406 

5000 

31.750 

187 .905 

98 . 047 

5100 

31.750 

191.080 

98.676 

5200 

31 .750 

194.255 

99.292 

5300 

31 .750 

197 .430 

99.897 

5400 

31.750 

200.605 

100.491 

5500 

31.750 

203.780 

101.073 

5600 

31 .750 

206 . 955 

101.645 

57 0 0 

31 .750 

210.130 

102.207 

5800 

31.750 

213.305 

102.759 

5900 

31.750 

216.480 

103.302 

6000 

31.750 

219.655 

103.836 


.{G°(T)-H°(0)>/T 

H°m 

-G°(T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

52.885 

158.116 

53.181 

4100 

53.820 

161.291 

54.109 

4200 

54 .7 28 

164.466 

55.010 

4300 

55.612 

167.641 

‘55.883 

4400 

56,473 

170.816 

56.743 

45 00 

57.312 

173.991 

57.575 

4600 

58.129 

177.166 

58.388 

47 00 

58.927 

180.341 

59.180 

48 0 0 

59.706 

183.516 

59.953 

4900 

60.466 

186.691 

60.709 

5000 

61.209 

189.866 

61.447 

5100 

61.936 

193.041 

62.169 

5200 

62.646 

196.216 

62.875 

5300 

63.341 

199.391 

63.566 

54 0 0 

64.022 

202.566 

64.243 

5500 

64.689 

205.741 

64.906 

5600 

65.342 

208.916 

65.555 

57 0 0 

65.983 

212.091 

66.192 

58 0 0 

66.611 

215.266 

66.816 

5900 

67 .227 

218.441 

67 .429 

6000 
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TABLE III 5 - SELECTED THERMODYNAMIC FUNCTIONS FOR Ba(CT,l) 


T 

c ! 

H°(T)*H°(0) 

S°(T) 

•{G°(T)-H°(0)}/T 

H°fT) 

■a°(r,n 

T 

K 

J/m&K 

kJ/mcrf 

J/mol-K 

J/moi-K 

kJ/mcrf 

J/mol-K 

K 

0 

0.000 

0.000 

0.000 

0.000 

-6.907 

INFINITE 

0 

20 

9.249 

0.059 

4.069 

1.139 

-6.848 

346.488 

20 

30 

15.017 

0.183 

9.021 

2.932 

-6.724 

233.165 

30 

40 

18.474 

0.352 

13.854 

5.066 

-6 . 555 

177.741 

40 

50 

20.611 

0.545 

18.225 

7.269 

“6.359 

145. 409 

50 

60 

21.907 

0.761 

22.108 

9.425 

-6.146 

124.542 

60 

70 

22.728 

0.984 

25.550 

11.488 

-5.923 

110.159 

70 

80 

23.435 

1.215 

28.629 

13.441 

-5.692 

99.779 

80 

90 

23.904 

1.452 

31.418 

15.286 

-5.455 

92.031 

90 

100 

24.280 

1.693 

33.956 

17 .028 

-5.214 

86 .098 

100 

120 

24.861 

2.185 

38.437 

20.233 

-4.722 

77.791 

120 

140 

25.313 

2.686 

42.305 

23.116 

-4.221 

72.452 

140 

160 

25.695 

3.197 

45.710 

25.732 

-3.710 

68 .900 

160 

180 

26.038 

3.714 

48.757 

28.124 

-3.193 

66.496 

180 

200 

26.363 

4.238 

51.517 

30.327 

-2.669 

64.862 

200 

220 

26.686 

4.768 

54.045 

32.370 

-2.139 

63.766 

220 

240 

27.016 

5.305 

56 .381 

34.275 

-1.602 

63.054 

240 

260 

27.364 

5,849 

58.557 

36.060 

-1 . 058 

62.625 

260 

280 

27.740 

6.400 

60.598 

37.741 

-0.507 

62.408 

280 

298.15 

28.110 

6 .907 

62.352 

39.186 

0.000 

62.352 

298.15 

300 

28.141 

6.959 

62.526 

39.329 

0.052 

62.353 

300 

350 

28.988 

8.387 

66.928 

42.964 

1.480 

62.698 

350 

400 

29.835 

9.858 

70.854 

46.209 

2.951 

63.477 

400 

450 

30.682 

11.371 

74.417 

49.148 

4.464 

64.497 

450 

500 

31.529 

12.926 

77.693 

51 .841 

6.019 

65.655 

500 

600 

33.224 

16.164 

83.592 

56.652 

9.257 

68.164 

600 

700 

34 .918 

19.571 

88.840 

60.882 

12.664 

70.749 

700 

800 

36 .612 

23.147 

93.613 

64.679 

16.240 

73.313 

800 

900 

38.306 

26.893 

98 . 023 

68 . 142 

19.986 

75.817 

900 

cr 1000 

40.000 

30.808 

102.147 

71.339 

23.901 

78.246 

1000 

< 1000 

40.000 

38.658 

109.997 

71.339 

31.751 

78.246 

1000 

1100 

40 . 000 

42.658 

113.809 

75.029 

35.751 

81.308 

noo 

1200 

40 . 000 

46.658 

117.290 

78.408 

39.751 

84.164 

1200 

1300 

40.000 

50.658 

120.492 

81.524 

43.751 

86.837 

1300 

1400 

40.000 

54.658 

123.456 

84.414 

47.751 

89.348 

1400 

1500 

40.000 

58.658 

126.216 

87 .110 

51.751 

91.715 

1500 

1600 

40 . 000 

62.658 

128.797 

89,636 

55.751 

93.953 

1600 

1700 

40.000 

66.658 

131.222 

92.011 

59.751 

96 .074 

1700 

1800 

40 . 000 

70.658 

133.509 

94.254 

63.751 

98.091 

1800 

1900 

40 . 000 

74.658 

135.671 

96.377 

67.751 

100.013 

1900 

2000 

40.000 

78.658 

137.723 

98.394 

71.751 

101.847 

2000 

2100 

40.000 

82.658 

139.675 

100.313 

75.751 

103.602 

2100 

2200 

40.000 

86.658 

141.535 

102.145 

79.751 

105.285 

2200 

2300 

40.000 

90.658 

143.313 

103.897 

83.751 

106.900 

2300 

2400 

40.000 

94.658 

145.016 

105.575 

87.751 

108.453 

2400 

2500 

40.000 

98.658 

146.649 

107.185 

91.751 

109.948 

2500 

2600 

40.000 

102.658 

148.218 

108 .734 

95.751 

111.390 

2600 

2700 

40 . 000 

106.658 

149.727 

110.224 

99.751 

112.782 

2700 

2800 

40.000 

110.658 

151.182 

111.661 

103.751 

114.128 

2800 

2900 

40.000 

114.658 

152.586 

113.048 

107.751 

115.450 

2900 

3000 

4Q.000 

118.658 

153.942 

114.389 

111.751 

116.691 

3000 

3100 

40 . 000 

122.658 

155.253 

115.686 

115.751 

117.914 

3100 

3200 

40 . 000 

126.658 

156.523 

116.942 

119.751 

119.101 

3200 

3300 

40 . 000 

130.658 

157.754 

118.161 

123.751 

120.254 

3300 

3400 

40.000 

134.658 

158.948 

119.343 

127.751 

121.374 

3400 

3500 

40.000 

138.658 

160.108 

120.491 

131.751 

122.464 

3500 

3600 

40 . 000 

142.658 

161.234 

121.607 

135.751 

123.526 

3600 

3700 

40.000 

146.658 

162.330 

122.693 

139.751 

124.560 

3700 

3800 

40.000 

150.658 

163.397 

123.750 

143.751 

125,568 

3800 

3900 

40 . 000 

154.658 

164.436 

124.780 

147.751 

126.551 

3900 

4000 

40.000 

158.658 

165.449 

125.784 

151.751 

127.511 

4000 

4100 

40.000 

162.658 

166.437 

126.764 

155.751 

128.448 

4100 

4200 

40.000 

166.658 

167.400 

127.720 

159.751 

129.364 

4200 

4300 

40 . 000 

170.658 

168.342 

128.654 

163.751 

130.260 

4300 

4400 

40.000 

174.658 

169.261 

129.566 

167 .751 

131.136 

4400 

4500 

40.000 

178.658 

170.160 

130.458 

171.751 

131.993 

4500 

4600 

40.000 

182.658 

171.039 

131.331 

175.751 

132.832 

4600 

4700 

40.000 

186.658 

171.900 

132.185 

179.751 

133.655 

4700 

4800 

40.000 

190.658 

172.742 

133.021 

183.751 

134.460 

4800 

4900 

40.000 

194.658 

173.566 

133.840 

187.751 

135.250 

4900 

5000 

40.000 

198.658 

174.375 

134.643 

191.751 

136.024 

5000 
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TABLE III. 5, - Concluded. 


T 

C° 

H°(T)-H°(0) 

s°m 

K 

J/mol-K 

kJ/mol 

J/mol-K 

5100 

40.000 

202.658 

175.167 

5200 

40.000 

206.658 

175.943 

5300 

4 0.000 

210.658 

176.705 

5400 

40.000 

214.658 

177.453 

5500 

40.000 

218.658 

178 . 187 

5600 

40.000 

222.658 

178.908 

5700 

40 .000 

226.658 

179.616 

5800 

40 . 000 

230,658 

180.311 

5900 

40 . 000 

234.658 

180.995 

6000 

40 . 000 

238.658 

181.667 


-{G°(T>H°(0)}/T 

H°(T) 

■ 0 °( T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

135.430 

195.751 

136.784 

5100 

136,201 

199.751 

137 .530 

5200 

136.958 

203.751 

138.262 

5300 

137 .701 

207 .751 

138.981 

5400 

138 . 431 

211.751 

139.687 

5500 

139 . 147 

215.751 

140.381 

5600 

139.851 

219.751 

141.063 

5700 

140.543 

223.751 

141.734 

5800 

141 .223 

227.751 

142.393 

5900 

141.891 

231 .751 

143.042 

6000 
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TABLE ltl.6. - SELECTED THERMODYNAMIC FUNCTIONS FOR 


T 

c e 


S°fT) 

-{G°(T)-H°( 0 )}/r 

H°(T) 

-G°(T)/T 

T 

K 

J/mol-K 

kJ/mol 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0.000 

0.000 

-1.942 

INFINITE 

0 

40 

0.089 

0.001 

0.025 

0.007 

-1.941 

48.559 

40 

50 

0.191 

0.002 

0.057 

0.014 

-1.940 

38.855 

50 

60 

0.309 

0 .005 

0.101 

0.024 

“1.937 

32.392 

60 

70 

0.509 

0.009 

0.162 

0.039 

-1.933 

27.783 

70 

80 

0.818 

0.015 

0,249 

0.060 

-1.927 

24.336 

80 

90 

1 .251 

0.025 

0.369 

0.087 

-1.917 

21.666 

90 

100 

1.738 

0.041 

0.529 

0.123 

-1.901 

19.544 

100 

120 

3.216 

0.090 

0.971 

0.225 

-1.853 

16.409 

120 

1 AO 

9.910 

0.171 

1.593 

0.374 

-1 .771 

14.246 

140 

160 

6 .652 

0.286 

2.362 

0.573 

-1.656 

12.711 

160 

180 

8.369 

0.437 

3.245 

0.820 

-1.506 

11 .609 

180 

200 

10.003 

0.620 

4.212 

1.110 

-1,322 

10.821 

200 

220 

11.5^6 

0 .836 

5.238 

1.438 

-1.106 

10.266 

220 

240 

12.978 

1.081 

6.305 

1.799 

-0.861 

9.891 

240 

260 

19.291 

1 .354 

7.397 

2.188 

-0.588 

9.657 

260 

280 

15.978 

1.652 

8 . 500 

2.599 

-0.290 

9.535 

280 

298.15 

16.993 

1 .942 

9.503 

2.989 

0. 000 

9.503 

298.15 

300 

16.473 

1.972 

9.604 

3.029 

0.030 

9.503 

300 

350 

18.521 

2.851 

12.308 

4.163 

0.909 

9.712 

350 

400 

19.965 

3.815 

14.880 

5. 3^3 

1.873 

10.199 

400 

450 

21.061 

4.841 

17.297 

6.539 

2.899 

10.855 

450 

500 

21.993 

5.917 

19.564 

7.729 

3.975 

11.613 

500 

600 

23.336 

8.184 

23.693 

10.053 

6.242 

13.289 

600 

700 

24.463 

10.576 

27.377 

12,269 

8.634 

15.044 

700 

800 

25.458 

13.073 

30.710 

14.369 

11.131 

16.797 

800 

900 

26.384 

15.665 

33.762 

16 . 357 

13.723 

18.515 

900 

1000 

27.274 

18.348 

36.588 

18.240 

16.406 

20.182 

1000 

1100 

28 . 147 

21.119 

39.229 

20.050 

19.177 

21.795 

1100 

1200 

29.015 

23.977 

41.715 

21 .734 

22.035 

23.353 

1200 

1300 

29.885 

26.922 

44.072 

23.363 

24.980 

24.856 

1300 

1400 

30.762 

29.955 

46.319 

24.923 

28.013 

26*310 

1400 

1500 

31 .649 

33.075 

48.471 

26.421 

31.133 

27.716 

1500 

1593 

32.035 

34.444 

49,371 

27.048 

32.502 

28.307 

1543 

1593 

30.000 

41 . 144 

53.714 

27.048 

39.202 

28.307 

1543 

1563 

30.000 

41.744 

54.100 

27.392 

39.802 

28*635 

1563 

1563 

29.480 

49.744 

59.218 

27.392 

47.802 

28.635 

1563 

1600 

29.480 

50.835 

59.908 

28.136 

48.893 

29.350 

1600 

1700 

29.480 

53.783 

61.695 

30.058 

51.841 

31.200 

1700 

1800 

29.480 

56.731 

63.380 

31.863 

54.789 

32.942 

1800 

1900 

29.480 

59.679 

64.974 

33.564 

57.737 

34.586 

1900 

2000 

29.480 

62.627 

66.486 

35.173 

60.635 

36.144 

2000 

2100 

29.480 

65.575 

67.925 

36.698 

63.633 

37.623 

2100 

2200 

29.480 

68.523 

69.296 

38.149 

66.5/;l 

39.032 

2200 

2300 

29.480 

71.471 

70,606 

39.532 

69.529 

40.376 

2300 

2900 

29.480 

74.419 

71.861 

40.853 

72.477 

41.662 

24 DO 

2500 

29.980 

77.367 

7 3.065 

42.118 

75.425 

42.895 

2500 

2600 

29.480 

80.315 

74.221 

43.330 

78.373 

44.077 

2600 

2700 

29.480 

83.263 

75.333 

44.495 

81.321 

45.214 

2700 

2800 

29.480 

86.211 

76.405 

45.616 

84.269 

46.309 

2800 

2900 

29.480 

89.159 

77,440 

46.695 

87.217 

47.365 

2900 

3000 

29.480 

92.107 

78.439 

47.737 

90.165 

48.384 

3000 

3100 

29.480 

95.055 

79.406 

48.743 

93.113 

49.370 

3100 

3200 

29.480 

98.003 

80.342 

49.716 

96.061 

50.323 

3200 

3300 

29.480 

100.951 

81.249 

50.658 

99.009 

51.246 

3300 

3900 

29.480 

103.899 

82.129 

51.571 

101.957 

52 . 142 

3400 

3500 

29.480 

106.847 

82.984 

52.456 

104.905 

53.011 

3500 

3600 

29.480 

109.795 

83.814 

53.316 

107.853 

53.855 

3600 

3700 

29.480 

112.743 

84.622 

54.151 

110.801 

54.676 

3700 

3800 

29.480 

115.691 

85.408 

54.963 

113.749 

55,474 

3800 

3900 

29.480 

118.639 

86 .174 

55.754 

116.697 

56.252 

3900 

9000 

29.480 

121 .587 

86 .920 

56.523 

119.645 

57 . 009 

4000 

9100 

29.480 

124.535 

87.648 

57.274 

122.593 

57.747 

4100 

9200 

29.480 

127 .483 

88.359 

58.005 

125.541 

58.468 

4200 

9300 

29 . 480 

130.431 

89.052 

53.719 

128.489 

59.171 

4300 

9900 

29.480 

133.379 

89.730 

59.417 

131.437 

59.858 

4400 

9500 

29.480 

136.327 

90.392 

60.098 

134.385 

60.529 

4500 

9600 

29.480 

139.275 

91 . 040 

60.763 

137.333 

61.185 

4600 

9700 

29.480 

142.223 

91.674 

61.414 

140.281 

61.827 

4700 

9800 

29.480 

145.171 

92.295 

62.051 

143.229 

62.456 

4800 

9900 

29.480 

148.119 

92.903 

62.675 

146.177 

63.071 

4900 

5000 

29.480 

151 . 067 

93.499 

63.285 

149.125 

63.674 

5000 
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TABLE Id .6 

. Concluded. 




T 

K 

J/m&*K 

H°rr)-H°(0) 

kJ/mol 

S°(T) 

J/mot-K 

J/mol-K 

H°{T) 

kJ/mol 

•G°(T)/T 

J/mol-K 

T 

K 

5100 
5200 
5300 
540 0 
5500 

29.480 

29.480 

29.480 

29.480 

29.480 

154.015 

156.963 

159.911 

162.859 

165.807 

94.082 
94.655 
95.216 
95.767 
96 .308 

63.883 

64.470 

65.044 

65.608 

66.162 

152.073 

155.021 

157.969 

160.917 

163.865 

64.264 

64.843 

65.411 

65.968 

66.515 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

29.480 
29.480 
29.480 
29.480 
29 .480 

168.755 

171.703 

174.651 

177.599 

180.547 

96.839 

97.361 

97.874 

98.378 

98.873 

66 .705 
67.238 
67.762 
68.276 
68.782 

166.813 
169.761 
172.709 
175 .657 
178.605 

67 .051 
67.579 
68.097 
68.605 
69.106 

5600 

5700 

5800 

5900 

6000 
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TABLE 111.7. - SELECTED THERMODYNAMIC FUNCTIONS FOR B^(cr. t) 


T 

C P 

H°(T)-H°(0) 

S°(T) 

K 

J/mof-K 

kJ/mol 

J/moi-K 

0 

0.000 

0. 000 

0 . 000 

5 

0.330 

0.000 

0.111 

10 

2.560 

0 . 007 

0.879 

15 

7.220 

0.030 

2.728 

20 

12.720 

0.080 

5.543 

25 

18.030 

0 .157 

8.955 

30 

22.440 

0.258 

12. 641 

35 

26.050 

0.380 

16.379 

40 

28.990 

0 , 518 

20.055 

45 

31.380 

0.669 

23.612 

50 

33.340 

0.831 

27 .023 

60 

36 . 330 

1 . 180 

33.381 

70 

38.610 

1.555 

39.161 

S 0 

40.510 

1.950 

44 . 445 

90 

42.150 

2.364 

49,315 

100 

43.600 

2.793 

53.833 

110 

44.890 

3.235 

58 . 053 

120 

46.070 

3.690 

62.014 

130 

47 . 170 

4.156 

65.747 

140 

48.200 

4.633 

69.283 

150 

49.180 

5.120 

72.644 

160 

50.130 

5.616 

75.850 

170 

51.050 

6.122 

78.917 

180 

51.950 

6.637 

81.862 

190 

52.850 

7.161 

84.696 

200 

53.770 

7.694 

87 .431 

210 

54.710 

8.237 

90.077 

220 

55.710 

8.789 

92.645 

230 

56.780 

9.351 

95.144 

240 

57.940 

9.924 

97.584 

250 

59 . 230 

10.510 

99.976 

260 

60.690 

11.110 

102.329 

cr 265.90 

61.640 

11.471 

103.700 

« 265.90 

77 .740 

22.043 

143.461 

270 

77.350 

22.361 

144.648 

280 

76.570 

23.131 

147.447 

290 

76 . 000 

23.894 

150.125 

298.15 

75.680 

24.520 

152.210 

300 

75.630 

24.661 

152.680 

332.50 

75.302 

27 .110 

160.429 

340 

75.302 

27.675 

162.108 

360 

75.302 

29.1 81 

166.412 

380 

75.302 

30.687 

170.434 

400 

75.302 

32.193 

174.346 

500 

75.302 

39.723 

191.149 

600 

75.302 

47.253 

204,878 

700 

75.302 

54.783 

216.486 

800 

75.302 

62.313 

226.541 

900 

75.302 

69.844 

235.411 

1000 

75.302 

77.374 

243.345 

1100 

75.302 

84.904 

250.522 

1200 

75.302 

92.434 

257.074 

1300 

75.302 

99.964 

263.101 

1400 

75.302 

107.495 

268.682 

1500 

75.302 

115.025 

273.877 

1600 

75.302 

122.555 

278.737 

1700 

75.302 

130.085 

283.302 

1800 

75.302 

137.615 

287.606 

1900 

75.302 

145.146 

291.677 

2000 

75.302 

152.676 

295.540 

2100 

75.302 

160.206 

299.214 

2200 

75.302 

167.736 

302.717 

2300 

75.302 

175.266 

306 . 064 

2400 

75.302 

182.797 

309.269 

2500 

75.302 

190.327 

312.343 

2600 

75.302 

197.857 

315.296 

2700 

75.302 

205.387 

318,138 

2800 

75,302 

212.917 

320.877 

2900 

75.302 

220.448 

323.519 

3000 

75.302 

227.978 

326.072 

3100 

75.302 

235.508 

328.541 

3200 

75.302 

243.038 

330.932 

3300 

75.302 

250.568 

333.249 

3400 

75.302 

258 .099 

335.497 

3500 

75.302 

265.629 

337.680 

3600 

75.302 

273.159 

339.801 

3700 

75.302 

280.689 

341.865 

3800 

75.302 

288.219 

343.873 

3900 

75.302 

295.750 

345,829 

4000 

75.302 

303.280 

347.735 


-{G°(TVH°<0)>/T 

H°(T) 

-G 0 (7)/T 

T 

J/mof-K 

kJ/mol 

J/mof-K 

K 

0.000 

-24.520 

INFINITE 

0 

0.029 

-24.520 

4904.029 

5 

0.179 

-24.513 

2452.179 

10 

0.728 

-24.490 

1635.395 

15 

1.543 

-24.440 

1227.543 

20 

2.675 

-24.363 

983.475 

25 

4.041 

-24.262 

821.374 

30 

5.522 

-24.140 

706 . 093 

35 

7 .105 

-24.002 

620.105 

40 

8.745 

-23.851 

553.634 

45 

10.403 

-23.689 

500.803 

50 

13.714 

-23.340 

422.381 

60 

16.997 

-22.965 

367 .232 

70 

20.070 

-22.570 

326.570 

80 

23.048 

-22,156 

295.493 

90 

25.903 

-21.727 

271 .103 

100 

28.644 

-21.285 

251.553 

110 

31.264 

-20.830 

235.597 

120 

33.778 

-20.364 

222.393 

130 

36 .190 

-19.887 

211.333 

140 

38.511 

-19.400 

201 .977 

150 

40.750 

-18.904 

199 . 000 

160 

92.905 

-18.398 

187 .141 

170 

44.990 

-17 .883 

181.212 

180 

47.007 

-17.359 

176.059 

190 

48.961 

-16.826 

171.561 

200 

50.853 

-16.283 

167.615 

210 

52.695 

-15.731 

164.150 

220 

54.487 

-15.169 

161.096 

230 

56.234 

-14.596 

158.401 

240 

57 .936 

-14.010 

156.016 

250 

59.598 

-13.410 

153.906 

260 

60.560 

-13.049 

152.775 

265.90 

60.561 

-2.477 

152.777 

265.90 

61.829 

-2.159 

152.644 

270 

64.836 

-1.389 

152.408 

280 

67 .732 

-0.626 

152.284 

290 

69.970 

0 . 000 

152.210 

298.15 

70.477 

0.141 

152.210 

300 

78.896 

2.590 

152.640 

332.50 

80.712 

3.155 

152.830 

340 

85.355 

4.661 

153.466 

360 

89.729 

6.167 

154.256 

380 

93.864 

7.673 

155.164 

400 

111.703 

15.203 

160.743 

500 

126,123 

22.733 

166.990 

600 

138.224 

30.263 

173.253 

700 

148.650 

37.793 

179.300 

800 

157.807 

45.324 

185.051 

900 

165.971 

52.854 

190.491 

1000 

173.336 

60.384 

195.627 

1100 

180.045 

67.914 

200.478 

1200 

186.205 

75.444 

205.067 

1300 

191.900 

82.975 

209.414 

1400 

197.194 

90.505 

213.540 

1500 

202.140 

98.035 

217.465 

1600 

206.781 

105.565 

221.205 

1700 

211.153 

113.095 

224.775 

1800 

215.285 

120.626 

228.190 

1900 

219.202 

128.156 

231.462 

2000 

222.925 

135.686 

234.601 

2100 

226.473 

143.216 

237.619 

2200 

229.861 

150.746 

240.522 

2300 

233.104 

158.277 

243.320 

2400 

236.212 

165.807 

246.020 

2500 

239.198 

173.337 

248.628 

26 0 0 

242.069 

180.867 

251 .150 

2700 

244.535 

188.397 

253.592 

2800 

247.503 

195.928 

255.958 

2900 

250.080 

203.458 

258.253 

3000 

252.571 

210.988 

260.481 

3100 

254.983 

218.518 

262.645 

3200 

257.319 

226.048 

264.750 

3300 

259 . 586 

233,579 

266.798 

3400 

261 .786 

241.109 

268.792 

3500 

263.924 

248.639 

270.735 

3600 

266 . 003 

256.169 

272.630 

3700 

268.026 

263.699 

274.478 

3800 

269.996 

271.230 

276.283 

3900 

271.915 

278.760 

278.045 

4000 
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TABLE 1117. - Concluded. 


T 

C° 

H°( T)-H°(0) 

S°CD 

K 

j/mol-K 

kJ/mol 

J/mol-K 

4100 

75.302 

310.810 

349.595 

4200 

75.302 

318.340 

351.409 

4300 

75.302 

325.870 

353.181 

4400 

75.302 

333.401 

354.912 

4500 

75.302 

340.931 

356.605 

4600 

75.302 

348.461 

358.260 

4700 

75.302 

355.991 

359 .879 

4800 

75.302 

363.521 

361.464 

4900 

75.302 

371.052 

363.017 

5000 

75.302 

378.582 

364 .538 

5100 

75.302 

386.112 

366.030 

5200 

75.302 

393.642 

367.492 

5300 

75.302 

401.172 

368.926 

5400 

75.302 

408.703 

370.334 

5500 

75.302 

416.233 

371.715 

5600 

75.302 

423.763 

373.072 

57 0 0 

75.302 

431.293 

374.405 

5800 

75.302 

438.823 

375.715 

5900 

75.302 

446.354 

377 .002 

6000 

75.302 

453.884 

378.268 


-{G°(T)-H°(0)}/r 

H°(T) 

-Q°(T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

273.787 

286.290 

279.768 

4100 

275.614 

293.820 

281.452 

4200 

277.397 

301.350 

283.100 

4300 

279.139 

308.881 

284.712 

4400 

280.842 

316.411 

286.291 

4500 

282.507 

323.941 

287 .838 

4600 

284.136 

331.471 

289.353 

4700 

285.731 

339.001 

290.839 

4800 

287.292 

346.532 

292.296 

4900 

288.822 

354.062 

293.726 

5000 

290.321 

361.592 

295.129 

5100 

291.791 

369.122 

296.507 

5200 

293.233 

376.652 

297.860 

5300 

294.648 

384.183 

299.189 

5400 

296 . 037 

391.713 

300.495 

5500 

297.400 

399.243 

301.779 

5600 

298 .740 

406.773 

303.041 

5700 

300.056 

414.303 

304.283 

5800 

301 .3*9 

421.834 

305.505 

5900 

302.620 

429.364 

306.707 

6000 
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TABLE m e - SELECTED THERMODYNAMIC FUNCTIONS FOR C(gr) 


T 

c p 

H°rr)*H o (0) 

S°(T) 

■{G°(T)-H o <0|}TT 

H°(T) 

-Q°(T)fT 

T 

K 

J/mol-K 

kJ/moJ 

J/mof-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0.000 

0.000 

-1.053 

INFINITE 

0 

20 

0.084 

0.001 

0.041 

0.012 

-1.053 

52.687 

20 

30 

0 . 179 

0.002 

0.092 

0 . 030 

-1.052 

35.146 

30 

40 

0.320 

0.004 

0.162 

0.054 

-1.049 

26.392 

40 

50 

0.502 

0.008 

0.252 

0.084 

-1.045 

21.154 

50 

60 

0.704 

0.014 

0.361 

0.120 

-1.039 

17.679 

60 

70 

0.925 

0 . 023 

Q .486 

0.164 

-1.031 

15.214 

70 

60 

1 .163 

0.033 

0.625 

0.213 

-1.021 

13.381 

80 

90 

1.418 

0.046 

0.777 

0.267 

-1.008 

11.973 

90 

100 

1 .688 

0.061 

0.940 

0.326 

-0.992 

10.861 

100 

110 

1.972 

0.080 

1.114 

0.390 

-0.974 

9.967 

no 

120 

2.270 

0.101 

1.298 

0.457 

-0.953 

9.236 

120 

130 

2.580 

0.125 

1.492 

0.530 

-0.928 

8.633 

130 

140 

2.901 

0.153 

1.695 

0.6 06 

-0.901 

8.131 

140 

150 

3.232 

0.183 

1.906 

0.685 

-0.870 

7.708 

150 

160 

3.572 

0.217 

2.126 

0.769 

-0.836 

7.353 

160 

170 

3.920 

0.255 

2.353 

0.855 

-0.799 

7.052 

170 

ISO 

4.276 

0.296 

2.587 

0.945 

-0.758 

6.797 

180 

190 

4.637 

0 . 340 

2.828 

1.038 

-0.713 

6.582 

190 

200 

5.001 

0 . 388 

3.075 

1.133 

-0.665 

6.401 

200 

210 

5.365 

0.440 

3.328 

1.232 

-0.613 

6.249 

210 

220 

5.729 

0.496 

3.586 

1.333 

-0.558 

6.122 

220 

230 

6 . 092 

0.555 

3.848 

1.436 

-0.499 

6.016 

230 

240 

6 . 455 

0.618 

4.115 

1.542 

-0.436 

5.932 

240 

250 

6.816 

0.684 

4.386 

1.651 

-0.370 

5.865 

250 

260 

7 . 176 

0.754 

4.660 

1.761 

-0.300 

5.813 

260 

27 0 

7.534 

0.827 

4.938 

1.874 

-0.226 

5.775 

270 

273.15 

7.646 

0.851 

5.026 

1 .909 

-0.202 

5.766 

273.15 

260 

7 .889 

0.904 

5.218 

1.988 

-0.149 

5.750 

280 

290 

5.242 

0.985 

5.501 

2.104 

-0.068 

5.737 

290 

298 .15 

8.528 

1.053 

5.734 

2.201 

0.000 

5.734 

298.15 

300 

8.592 

1 . 069 

5.787 

2.223 

0.016 

5.734 

300 

320 

9.259 

1.248 

6.362 

2.463 

0.194 

5.755 

320 

340 

9.922 

1 . 44 D 

6.943 

2.709 

0.386 

5.807 

340 

360 

10.572 

1.645 

7.529 

2.961 

0.591 

5.887 

360 

38 0 

11.207 

1.862 

8.117 

3.216 

0.809 

5.988 

380 

400 

11.826 

2.093 

8.708 

3.476 

1.039 

6.110 

400 

420 

12.427 

2.335 

9.299 

3.739 

1.232 

6.247 

420 

440 

15.007 

2.59 0 

9.891 

4.005 

1.536 

6 . 400 

440 

46 0 

13.566 

2.855 

10.482 

4.274 

1.802 

6.565 

460 

480 

14.103 

3.132 

11.070 

4.545 

2.079 

6.739 

480 

500 

14.616 

3.419 

11.657 

4.818 

2.366 

6.925 

500 

550 

15.797 

4.180 

13.106 

5.505 

3.127 

7.421 

550 

600 

16.836 

4.997 

14.526 

6.198 

3.943 

7.954 

600 

650 

17.744 

5.862 

15.911 

6.893 

4.808 

8.514 

650 

700 

18.535 

6.769 

17 .255 

7 .585 

5.716 

9.090 

700 

800 

19.829 

8.690 

19.819 

8.956 

7.637 

10,273 

800 

900 

20.827 

10.725 

22.214 

10.297 

9.671 

11.468 

900 

1000 

21.612 

12.849 

24,451 

11.602 

11.795 

12.656 

1000 

1100 

22.243 

15.043 

26.542 

12.867 

13.989 

13.824 

1100 

1200 

22.763 

17.294 

28.500 

14.088 

16.240 

14.966 

1200 

1300 

23.199 

19.592 

30.340 

15,269 

18.538 

16.080 

1300 

1400 

23.572 

21.932 

32.073 

16.407 

20.878 

17.160 

1400 

1500 

23.897 

24.305 

33.711 

17.508 

23.251 

18.210 

1500 

1600 

24.185 

26.709 

35.263 

18.570 

25.655 

19.228 

1600 

1700 

24.443 

29.141 

36 .737 

19.595 

28.087 

20.215 

1700 

1800 

24.676 

31.597 

38.141 

20.587 

30.543 

21 . 172 

1800 

1900 

24 891 

34.076 

39.481 

21.546 

33.022 

22.101 

1900 

2000 

25.089 

36.575 

40.762 

22.474 

35.521 

23.001 

2000 

2100 

25.275 

39.093 

41.991 

23.375 

38.039 

23.877 

2100 

2200 

25.450 

41.630 

43.171 

24.248 

40.576 

24.727 

2200 

2300 

25.616 

44.183 

44.306 

25.096 

43.129 

25.554 

2300 

2400 

25.773 

46.752 

45.400 

25.920 

45.698 

26.359 

2400 

2500 

25.924 

49.338 

46.455 

26.720 

48.284 

27.141 

2500 

2600 

26.070 

51.937 

47.474 

27.498 

50.883 

27.903 

2600 

2700 

26.211 

54.551 

48.461 

28.257 

53.497 

28.647 

2700 

2800 

26 .347 

57.179 

49.417 

28.996 

56.125 

29.372 

2800 

2900 

26.480 

59.820 

50.343 

29.715 

58.766 

30.079 

2900 

3000 

26.609 

62.476 

51,243 

30.418 

61.422 

30.769 

3000 

3100 

26.736 

65.142 

52.118 

31.104 

64.088 

31.444 

3100 

3200 

26.860 

67.822 

52.969 

31.775 

66 .768 

32.104 

3200 

3300 

26.982 

70.514 

53.797 

32.429 

69.460 

32.748 

3300 

3400 

27.102 

73.218 

54.604 

33.069 

72.164 

33.379 

3400 

3500 

27.220 

75.935 

55.392 

33.696 

74.881 

33.997 

3500 

3600 

27.337 

78.662 

56.160 

34.309 

77.608 

34.602 

3600 

3700 

27.453 

81.402 

56.911 

34.910 

80.348 

35.195 

3700 

3800 

27.568 

84.153 

57.644 

35.498 

83.099 

35,776 

3800 

3900 

27.681 

86.915 

58.362 

36.076 

85.861 

36.346 

3900 

4000 

27 .794 

89.690 

59.064 

36.641 

88.636 

36 .905 

4000 
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TABLE «L8. • Concluded. 


T 

C d 

H°P>H°<0) 

s°ro 

K 

J/mbl-K 

kJ/mol 

J/mol-K 

4100 

27.906 

92.474 

59.752 

4200 

23.017 

95.270 

60.426 

4300 

28.128 

98 . 078 

61.086 

4400 

28.238 

100.900 

61 .734 

4500 

28.347 

103.730 

62.370 

4600 

28.456 

106.570 

62.994 

4700 

28.565 

109.420 

63.607 

4S00 

28.673 

112.280 

64.210 

4900 

28 .782 

115.150 

64.802 

5000 

28.890 

118.040 

65.385 


■<G o (TVH o (0))AT 

H°(T) 

-G°(T)/T 

T 

J/moi-K 

kJ/mol 

j/mol-K 

K 

37.197 

91.420 

37.454 

4100 

37.743 

94.216 

37.993 

4200 

38.277 

97.024 

38.522 

4300 

38 .802 

99.846 

39 . 042 

4400 

39.319 

102.676 

39.553 

4500 

39.827 

105.516 

40.056 

4600 

40 . 326 

108.366 

40.550 

4700 

40.818 

111.226 

41.038 

4800 

41 . 302 

114.096 

41.517 

4900 

41.777 

116.986 

41.988 

5000 
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TABLE III 9 - SELECTED THERMODYNAMIC FUNCTIONS FOR Ca(a.0,f) 



T 

i 


H°(T}-H°(0) 

S°(T) 

-{G°(T)-H°(0)}/T 


-G°(T)/T 

T 


K 

J/mol-K 

kJ/mol 

J/mol-K 

J/mol-K 

kJ/mol 

J/moJ-K 

K 


0 

0 

,000 

0.000 

0.000 

0.000 

-5.783 

INFINITE 

0 


SO 

18 

.039 

0.693 

12.527 

9.992 

-5.190 

76.779 

80 


90 

19 

.327 

0.530 

19.729 

5.506 

-9.953 

69.763 

90 


100 

20 

.319 

1 . 028 

16.819 

6.536 

-9.755 

69.365 

100 


120 

21 

.796 

1.950 

20.659 

8.576 

-9.333 

56 .767 

120 


190 

22 

.730 

1.895 

29.089 

10.551 

-3.888 

51.858 

190 


160 

25 

.998 

2.357 

27.179 

12.990 

-3.926 

98 . 583 

160 


180 

23 

.999 

2.832 

29.968 

19.235 

-2.951 

96 .362 

180 


200 

29 

.920 

3.316 

32.519 

15.937 

-2.967 

99.852 

200 


220 

29 

.761 

3.808 

39.863 

17.553 

-1.975 

93.839 

220 


290 

25 

.095 

9 . 306 

37 . 030 

19.087 

-1.976 

93.182 

290 


260 

25 

.291 

9.510 

39 . 095 

20.595 

-0.973 

92.787 

26 0 


280 

25 

.518 

5.318 

90.928 

21.935 

-0.965 

92.588 

280 


298.15 

25 

.750 

5.783 

92.536 

23.190 

0.000 

92.536 

298.15 


500 

25 

.800 

5.531 

92.696 

23.260 

0.098 

92.537 

300 


550 

26 

.399 

7 .135 

96.716 

26.330 

1.352 

92.853 

350 


900 

27 

. 112 

8.972 

50.287 

29.106 

2.689 

93.563 

6 0 0 


950 

27 

.897 

9.897 

53.525 

31 .692 

9.069 

99.993 

950 


500 

28 

.733 

11.263 

56.507 

33.981 

5.980 

95.597 

500 


550 

29 

.607 

12.721 

59.286 

36.157 

6.938 

96.671 

550 


600 

30 

.513 

19.229 

61.901 

38.199 

8.991 

97.832 

600 


650 

31 

.999 

15.773 

69.380 

90.119 

9.990 

99.011 

650 


700 

32 

.399 

17.369 

66.795 

91 . 932 

11.586 

50.193 

700 

G 

716 

32 

.709 

17.890 

67.981 

92.995 

12.107 

50.572 

716 

} 

716 

29 

.955 

18.820 

68.780 

92,995 

13.037 

50.572 

716 


800 

30 

.155 

21.391 

72.109 

95.933 

15.558 

52.661 

800 


900 

31 

.009 

29.399 

75.709 

98.599 

18.611 

55.025 

900 


1000 

32 

.532 

27 .565 

79.099 

51.978 

21.782 

57.261 

1000 


1100 

39 

.729 

30.923 

82.292 

59.130 

25.190 

59.388 

1100 

1115 

35 

.110 

31.996 

82.715 

59.512 

25.663 

59.698 

1115 

1 

1115 

35 

. 000 

39.986 

90.379 

59.512 

39.203 

59.698 

1115 


1200 

38 

.000 

93.216 

93.166 

57.152 

37.933 

61.971 

1200 


1500 

38 

.000 

97.016 

96.207 

60.091 

91.233 

69.989 

1300 


1900 

38 

. 000 

50.816 

99.023 

62.726 

95.033 

66.857 

1900 


1500 

33 

.000 

59.616 

101.695 

65.239 

98.833 

69.090 

1500 


1600 

38 . 

.000 

58.916 

109.098 

67.587 

52.633 

71,202 

1600 


1700 

38 . 

000 

62.216 

106.901 

69.803 

56.933 

73.205 

1700 


18 DO 

38 . 

.000 

66.016 

103.573 

71.898 

60.233 

75.110 

1800 


1900 

38 . 

.000 

69.816 

110.628 

73.882 

69.033 

76.926 

1900 


2000 

38 , 

.000 

73.616 

112.577 

75.769 

67.833 

78.660 

2000 


2100 

38 

.000 

77 .916 

119.931 

77 .566 

71 .633 

80.320 

2100 


2200 

38 . 

000 

SI. 216 

116.199 

79.282 

75.933 

81.911 

2200 


2500 

38. 

.000 

S5.016 

117.888 

80 ,929 

79.233 

83.939 

2300 


2900 

38. 

coo 

SS.816 

119.505 

82.998 

83.033 

89.908 

2900 


25C0 

38 . 

,000 

92.616 

121.056 

89.010 

86.833 

86.323 

2500 


26 0 0 

35 . 

000 

96.916 

122.597 

85.969 

90.633 

87.688 

2600 


2 7 C - C 

35 . 

000 

100.216 

123.981 

86.869 

99.933 

89.006 

2700 


28 OC 

38 . 

000 

109.016 

125.363 

88.219 

98.233 

90.280 

2800 


29 DC 

55 . 

000 

107.816 

126.696 

89.518 

102.033 

91.512 

2900 


5 0 0 C 

38 . 

000 

111.616 

127 .985 

90.779 

105.833 

92.707 

3000 


5100 

35 . 

000 

115.916 

129.231 

92.000 

109.633 

93.865 

3100 


52CC 

35 . 

000 

119.216 

130.937 

93.182 

113.933 

99.989 

3200 


550G 

38 . 

000 

123.016 

131 .606 

99.329 

117.233 

96.081 

3300 


59 0 C 

35 . 

000 

126.816 

132.791 

95.992 

121.033 

97.163 

3900 


5500 

38 . 

000 

130.616 

133.892 

96.523 

129.833 

98.176 

3500 


5600 

38 . 

000 

139.916 

139.913 

97.575 

128.633 

99.181 

3600 


5700 

35 . 

000 

138.216 

135.959 

98.598 

132.933 

100.161 

3700 


5800 

38 . 

000 

192.016 

136.967 

99.595 

136.233 

101.117 

3800 


5900 

38 . 

000 

195.816 

137.959 

100.566 

190.033 

102.099 

3900 


9000 

38. 

000 

199.616 

138.917 

101.513 

193.833 

102.958 

9000 


9100 

38 . 

000 

153.916 

139.855 

102.936 

197.633 

103.897 

9100 


9200 

38 . 

000 

157.216 

190.771 

103.338 

151.933 

109.715 

9200 


9300 

38 . 

000 

161.016 

191 .665 

109.219 

155.233 

105.569 

9300 


9900 

38. 

000 

169.816 

192.538 

105.080 

159.033 

106.399 

9900 


9500 

38. 

000 

168.616 

193.392 

105.922 

162.833 

107.207 

9500 


9600 

38. 

000 

172.916 

199.228 

106.796 

166.633 

108.003 

9600 


9700 

38. 

000 

176.216 

195.095 

107.552 

170.933 

108.782 

9700 


9800 

38 . 

000 

180.016 

195.895 

108.391 

179.233 

109.596 

9800 


9900 

38 . 

000 

183.816 

196.628 

109.115 

178.033 

1 1.295 

9900 


5000 

38. 

000 

187 .616 

197.396 

109.873 

181.833 

111.029 

5000 
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TABLE ttl.9. - Concluded. 


T 

K 

J/m&l-K 

H°(T)'H°{0) 

kJ/mot 

S°(T) 

j/'moi-K 

-{G o (T)-H°<0)}/T 

J/rnoLK 

H°(T) 

kJ/mol 

-G °(T)/T 
J/nnol-K 

T 

K 

5100 

5200 

5300 

5400 

5500 

38.000 
38.000 
38.000 
38 .000 
38.000 

191.416 
195.216 
199.016 
202.816 
206 .616 

148.149 

148.886 

149.610 

150.321 

151.018 

110.616 

111.345 

112.060 

112.762 

113.451 

185.633 

189.433 

193.233 

197.033 

200.833 

111.750 

112.457 

113.151 

113.833 

114.503 

5100 

5200 

5300 

5400 

5500 

5600 
5700 
5800 
5900 
6 0Q 0 

38 . 000 
38.000 
38.000 
38.000 
38.000 

210.416 

214.216 

218.016 

221.816 

225.616 

151.703 

152.375 

153.036 

153.686 

154.324 

114.128 
114.793 
115.447 
116.090 
116 .722 

204.633 

208.433 

212.233 

216.033 

219.833 

115.161 
115.808 
116.444 
117 .070 
117.685 

5600 

5700 

5800 

5900 

6000 
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cr 
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TABLE HI. 10. - SELECTED THERMODYNAMIC FUNCTIONS FOR Cd(cr,*) 


T 



C° 

H°(T)‘H°{0) 

S 

°m 

K 


J/m&K 

kJ/mol 

J/mol*K 

0 


0 

.000 

0.000 

0 

.000 

100 


25 

.110 

1 . 360 

25 

. 200 

200 


24 

.920 

3.745 

41 

.635 

298. 

.15 

26 

. 020 

6.247 

51 

.800 

3-10 


26 

,036 

6.295 

51 

.961 

400 


27 

. 080 

8.948 

59 

.586 

500 


28 

.3 57 

11.718 

65 

.761 

594 . 

26 

29 

.599 

14.448 

70 

.760 

594 . 

26 

29 

.900 

20.508 

80 

. 958 

600 


29 

.900 

20.680 

81 

.246 

700 


29 

.900 

23.670 

85 

.855 

800 


29 

.900 

26.660 

89 

.847 

900 


29 

.900 

29.650 

93 

. 369 

1000 


29 

.900 

32.640 

96 

.519 

1100 


29 

. 900 

35.630 

99 

.369 

1200 


29 

.900 

38.620 

101 

.971 

1300 


29 

.900 

41.610 

104 

.364 

1400 


29 

.900 

44.600 

106 

.580 

1500 


29 

.900 

47.590 

108 

.643 

1600 


29 

.900 

50.580 

110 

.572 

1700 


29 

.900 

55.570 

112 

.385 

1800 


29 

.900 

56.560 

114 

. 094 

1900 


29 

.900 

59.550 

115 

.711 

2000 


29 

.900 

62.540 

117 

.244 

2100 


29 

.900 

65.530 

118 

.703 

2200 


29 

.900 

68.520 

120 

.094 

2300 


29 

.900 

71.510 

121 

.423 

2400 


29 

.900 

74.500 

122 

.696 

2500 


29 

.900 

77.490 

123 

.916 

2600 


29 

.900 

80.480 

125 

.089 

2700 


29 

.900 

83.470 

126 

.217 

2800 


29 

.900 

86.460 

127 

.305 

2900 


29 

. 900 

89.450 

128 

.354 

3000 


29 

.900 

92.440 

129. 

.368 

3100 


29 

.900 

95.430 

130, 

.345 

3200 


29 

.900 

98.420 

131 

.297 

3300 


29 

. 900 

101.410 

132, 

.217 

3400 


29 

.900 

104.400 

133, 

.110 

3500 


29 

.900 

107.390 

133, 

.977 

3600 


29 

.900 

110.380 

134, 

.819 

3700 


29, 

.900 

113.370 

135. 

.638 

3800 


29, 

.900 

116.360 

136. 

.436 

3900 


29. 

.900 

119.350 

137 . 

.212 

4000 


29. 

,900 

122.340 

137. 

,969 

4100 


29. 

,900 

125.330 

138. 

,708 

4200 


29. 

900 

128.320 

139. 

428 

4300 


29 . 

900 

131.310 

140. 

132 

4400 


29 . 

900 

134.300 

140. 

819 

4500 


29 . 

900 

137.290 

141. 

491 

4600 


29. 

900 

140.280 

142. 

148 

4700 


29 . 

900 

143.270 

142. 

791 

4800 


29. 

900 

146.260 

143. 

421 

4900 


29. 

900 

149.250 

144. 

037 

5000 


29. 

900 

152.240 

144. 

641 

5100 


29. 

900 

155.230 

145. 

233 

5200 


29. 

900 

158.220 

145. 

814 

5300 


29 . 

900 

161.210 

146 . 

384 

5400 


29. 

900 

164.200 

146 . 

943 

5500 


29. 

900 

167.190 

147 . 

491 

5600 


29. 

900 

170 , 180 

148. 

030 

5700 


29. 

900 

173,170 

148. 

559 

5800 


29. 

900 

176 . 160 

149, 

079 

5900 


29. 

900 

179.150 

149. 

590 

6000 


29. 

900 

182.140 

150. 

093 


-{G o m-H°(0)}/T 

H°(T) 

•G°(T)n' 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-6.247 

INFINITE 

0 

11 .600 

-4.887 

74.070 

100 

22.910 

-2.502 

54.145 

200 

30.847 

0.000 

51.800 

298.15 

30.975 

0.048 

51 .801 

300 

37.216 

2.701 

52.833 

400 

42.325 

5.471 

54.819 

500 

46.448 

8.201 

56 .960 

594.26 

46.448 

14.261 

56 .960 

594.26 

46.779 

14.433 

57 .191 

600 

52.041 

17.423 

60 . 965 

700 

56.523 

20.413 

64.331 

800 

60.425 

23.403 

67.366 

900 

63.880 

26.393 

70.127 

1000 

66.978 

29.383 

72.657 

1100 

69.788 

32.373 

74.993 

1200 

72.356 

35.363 

77.162 

1300 

74.723 

38.353 

79.185 

1400 

76.916 

41.343 

81 .081 

1500 

78.960 

44.333 

82.864 

1600 

80.873 

47.323 

84.548 

1700 

82.672 

50.313 

86.143 

1800 

84.369 

53.303 

87.657 

1900 

85.974 

56.293 

89.098 

2000 

87.499 

59.283 

90.473 

2100 

88.949 

62.273 

91.788 

2200 

90.332 

65.263 

93.048 

2300 

91.654 

68.253 

94.257 

2400 

92.920 

71.243 

95.419 

2500 

94.135 

74.233 

96 .538 

2600 

95.303 

77.223 

97.616 

2700 

96.426 

80.213 

98.657 

2800 

97.509 

83.203 

99.663 

2900 

98.554 

86.193 

100.637 

3000 

99.564 

89.183 

101.580 

3100 

100.541 

92.173 

102.493 

3200 

101.487 

95.163 

103.380 

3300 

102.404 

98.153 

104.242 

3400 

103.294 

101.143 

105.079 

3500 

104.158 

104.133 

105.893 

3600 

104.998 

107.123 

106 .686 

3700 

1 05 . 815 

110.113 

107.459 

3800 

106.610 

113.103 

108.212 

3900 

107.384 

116.093 

108.946 

4000 

108.139 

119.083 

109.663 

4100 

108.876 

122.073 

110.363 

4200 

109.595 

125,063 

111.047 

4300 

110.297 

128.053 

111.716 

4 40 D 

110.982 

131.043 

112. 371 

4500 

111.653 

134.033 

113.011 

4600 

112.308 

137.023 

113.638 

4700 

112.950 

140.013 

114.252 

4800 

113.578 

143.003 

114.853 

4900 

114.193 

145.993 

115.443 

5000 

114.796 

148.983 

116.021 

5100 

115.387 

151 .973 

116.589 

5200 

115.967 

154.963 

117.145 

5300 

116.535 

157.953 

117.692 

5400 

117.093 

160.943 

118.229 

5500 

117.641 

163.933 

118.756 

5600 

118.178 

166.923 

119.274 

5700 

118.707 

169.913 

119.784 

5800 

119.226 

172.903 

120.255 

5900 

119.736 

175.893 

120.777 

6000 
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TABLE 111.11 - SELECTED THERMODYNAMIC FUNCTIONS FOR Cl 2 


T 

K 

J/m&-K 

H°f0-H°(O) 

kJ/mol 

S°(T) 

J/moM< 

-{G o (T).H°(0)KT 

j/molK 

H°0) 

kJ/mol 

-G°(T)/T 

J/mol-K 

T 

K 

0 

100 

200 

298.15 

300 

400 

500 

0.000 
29.299 
31 .720 
33.949 
33.981 
35.296 
36 . 064 

0.000 

2.912 

5.950 

9.181 

9.244 

12.714 

16.285 

0.000 

189.009 

209.967 

223.082 

223.292 

233.266 

241.232 

0.000 

159.889 

180.216 

192.288 

192.478 

201.480 

208.662 

-9.181 

-6.269 

-3.231 

0.000 

0.063 

3.533 

7.104 

INFINITE 
251.700 
226 .122 
223.082 
223.082 
224.433 
227 .024 

0 

100 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

36.547 

36.874 

37.111 

37.294 

37.442 

19.917 
23.589 
27.289 
31 . 009 
34.746 

247.853 

253.512 

258.452 

262.834 

266.772 

214.658 

219.813 

224.340 

228.379 

232.026 

10.736 

14.408 

18.108 

21.828 

25.565 

229.959 

232.929 

235.817 

238.581 

241.207 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

37.567 
37 .678 
37.778 
37 .872 
37.961 

38.497 

42.260 

46.033 

49.816 

53.607 

270.346 

273.620 

276.640 

279.443 

282.059 

235.349 

238.404 

241.231 

243.861 

246.322 

29.316 
33.078 
36,851 
40 .634 
44.426 

243.695 

246.055 

248.293 

250.419 

252.442 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

38.048 

38.133 

38.242 

38.349 

38.468 

57.408 

61.217 

65.038 

68.867 

72.708 

284.511 

286.821 

289.005 

291.076 

293.046 

248.632 

250.812 

252.873 

254.830 

256.692 

48.227 

52.036 

55.857 

59.686 

63.527 

254.370 
256.212 
257.974 
259 .662 
261.282 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

38.604 
38 .760 
38.940 
39.145 
39.379 

76.561 

80.429 

84.314 

88.218 

92,144 

294.926 

296.725 

298.452 

300.114 

301.716 

258.468 
260.166 
261.793 
263.356 
26 4.8 58 

67.380 

71.248 

75.133 

79.037 

82.963 

262.840 

264.339 

265.785 

267.182 

268.530 

2100 

2200 

2300 

2400 

2500 

260 0 
2700 
2800 
2900 
3000 

39 .639 
39 . 927 
40.239 
40.571 
40.920 

96 . 095 
100.073 
104.081 
108.121 
112.195 

303.266 
304 .767 
306.225 
307.643 
309.024 

266.306 

267.703 

269.053 

270.359 

271.625 

86.914 

90.892 

94.900 

98.940 

103.014 

269.837 

271.103 

272.332 

273.525 

274.686 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

41.281 
41 .648 
42.014 
42.374 
42.721 

116 .306 
120.452 
124.635 
128.855 
133.110 

310.371 

311.688 

312,975 

314.234 

315.468 

272.853 
274.046 
275,206 
276 .335 
277.436 

107.125 

111.271 

115.454 

119.673 

123.928 

275.814 
276.915 
277.989 
279.036 
280 . 060 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

43.051 

43.357 

43.636 

43.882 

44.094 

137.399 
141.719 
146 . 069 
150.445 
154.844 

316 .676 
317.860 
319.020 
320.156 
321.270 

278.510 
279.557 
280.581 
281 .580 
282.559 

128.218 

132.538 

136.888 

141.264 

145.663 

281.060 

282.039 

282.997 

283.934 

284.854 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

44,268 

44.403 

44.498 

44.552 

44.565 

159.262 

163.696 

168.142 

172.594 

177.05D 

322.361 

323.430 

324.476 

325.499 

326,501 

283.517 

284.455 

285.373 

286.273 

287.156 

150.081 

154.515 

158.961 

163.413 

167.869 

285.756 

286.641 

287.508 

288.360 

289.197 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

44.538 

44.473 

44.370 

44.233 

44.062 

181.506 

185.957 

190.399 

194.829 

199.244 

327.480 
328.437 
329.372 
330.286 
331 .178 

288.022 
288.872 
289 .705 
290.525 
291.329 

172.325 

176.776 

181.218 

185.648 

190.063 

290.018 
290.825 
291 .618 
292.399 
293.165 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

43.860 

43.630 

43.374 

43.095 

42.796 

203.640 

208.016 

212.366 

216.690 

220.985 

332.048 

332.898 

333.726 

334.535 

335.323 

292.118 

292.895 

293.657 

294.407 

295.144 

194.459 

198.834 

203.184 

207.508 

211.804 

293.919 

294.661 

295.389 

296.108 

296.813 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

42.477 

42.144 

41.796 

41.436 

41.068 

225.248 
229.479 
233.676 
237 .858 
241.963 

336.091 
336.840 
337 .570 
338.281 
338.974 

295.868 
296.581 
297.281 
297.970 
298 .647 

216.067 

220.298 

224.495 

228.657 

232.782 

297. 5D8 
298.191 
298.864 
299.526 
300.177 

5600 

5700 

5800 

5900 

6000 
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TABLE HI. 12. - SELECTED THERMODYNAMIC FUNCTIONS FOR Co(a p 0 ( l) 



T 

C P 

H°(T)-H°(0} 

S°(T) 

-{G°(T)-H°(0)KT 

H°(T) 

-G°(T)/T 

T 


K 

J/mol-K 

kJ/mol 

J/mof-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 


0 

0.000 

0.000 

0.000 

0.000 

-4.771 

INFINITE 

0 


100 

13.909 

0.522 

7.681 

2.461 

-4.249 

50.171 

100 


150 

19.626 

1.377 

14.221 

5.041 

-3.394 

36.848 

150 


200 

22.226 

2.431 

20.588 

8.433 

-2.340 

32.288 

200 


250 

23.984 

3.587 

25.738 

11.390 

-1.184 

30.474 

250 


298.15 

24.802 

4.771 

30.067 

14.065 

0.000 

30 . 067 

298.15 


300 

24.833 

4.817 

30.221 

14.164 

0.046 

30 . 068 

300 


350 

25.682 

6 . 080 

34.113 

16.742 

1.309 

30.373 

350 


400 

26 . 527 

7.385 

37 . 597 

19.135 

2.614 

31 .062 

400 


450 

27.390 

8.733 

40.772 

21.365 

3.962 

31 .968 

450 


500 

28.200 

10.123 

43.700 

23.454 

5.352 

32.996 

500 


550 

28.943 

11.552 

46.423 

25.419 

6.781 

34 . 094 

550 


6 00 

29.665 

13.017 

48.973 

27.278 

8.246 

35.230 

600 


700 

31.045 

16 . 053 

53.650 

30.717 

11.282 

37.533 

700 

a 

700.10 

31 .047 

16.056 

53.654 

30.721 

11.285 

37.535 

700.10 

P 

700.10 

30.583 

16.508 

54.300 

30.721 

11.737 

37 .535 

700.10 


800 

32.426 

19.654 

58,497 

33.930 

14.883 

39.893 

800 


900 

34.518 

22.998 

62.433 

36.880 

18.227 

42.181 

900 


1000 

36.987 

26.570 

66.194 

39.624 

21.799 

44.395 

1000 


1100 

39.832 

30.406 

69.849 

42.207 

25.635 

46 . 544 

1100 


1200 

43.221 

34.542 

73.445 

44.660 

29.771 

48.636 

1200 


1300 

48.660 

39.125 

77.111 

47.015 

34.354 

50 .685 

1300 

P 

1394 

54.978 

43.986 

80.719 

49.165 

39.215 

52.588 

1394 

P 

1394 

54.978 

43.986 

80.719 

49.165 

39.215 

52.588 

1394 


1400 

44.225 

44.282 

80.930 

49.300 

39.511 

52.708 

1400 


1500 

39.748 

48 . 430 

83.794 

51.507 

43.659 

54.688 

1500 


1600 

38.284 

52.323 

86.307 

53.605 

47.552 

56 . 587 

1600 


1700 

37.782 

56 .118 

88.608 

55.597 

51.347 

58 .404 

1700 

P 

1768 

37.990 

58.692 

90.092 

56.895 

53.921 

59.594 

1768 

9 

1768 

40.501 

74.884 

99.251 

56.895 

70.113 

59.594 

1768 


1800 

40.501 

76.180 

99.977 

57.655 

71 .409 

60 .305 

1800 


1900 

40.501 

80.230 

102.167 

59.941 

75.459 

62.452 

1900 


2000 

40.501 

84.280 

104.245 

62.104 

79.509 

64.490 

2000 


2100 

40.501 

88.331 

106.221 

64.158 

83.560 

66 .430 

2100 


2200 

40.501 

92.381 

108.105 

66.113 

87.610 

68.282 

2200 


2300 

40.501 

96.431 

109.905 

67.979 

91.660 

70 . 053 

2300 


2400 

40.501 

100.481 

111 .629 

69.762 

95.710 

71 .750 

2400 


2500 

40.501 

104.531 

113.282 

71.470 

99.760 

73.378 

2500 


2600 

40 . 501 

108.581 

114.871 

73.109 

103.810 

74.944 

2600 


2700 

40.501 

112.631 

116.399 

74.684 

107.860 

76 . 451 

2700 


2800 

40.501 

116.681 

117.872 

76.200 

111.910 

77.904 

2800 


2900 

40.501 

120.731 

119.293 

77.662 

115.960 

79.307 

2900 


3000 

40.501 

124.781 

120.666 

79.072 

120.010 

80.663 

3000 


3100 

40.501 

128.832 

121.994 

80.436 

124.061 

81 .975 

3100 


3200 

40.501 

132.882 

123.280 

81.755 

128.111 

83.246 

3200 


3300 

40.501 

136.932 

124.526 

83.032 

132.161 

84.478 

3300 


3400 

40.501 

140.982 

125.735 

84.270 

136.211 

85.673 

3400 


3500 

40.501 

145.032 

126.909 

85.472 

140.261 

86.835 

3500 


3600 

40.501 

149.082 

128.050 

86.639 

144.311 

87.964 

3600 


3700 

40.501 

153.132 

129.160 

87.773 

148.361 

89.063 

3700 


3800 

40.501 

157.182 

130.240 

88.876 

152.411 

90.132 

3800 


3900 

40.501 

161.232 

131.292 

89.951 

156.461 

91.174 

3900 


4000 

40.501 

165.282 

132.318 

90.997 

160.511 

92.190 

4000 


4100 

40.501 

169.333 

133.318 

92.017 

164.562 

93.181 

4100 


4200 

40.501 

173.383 

134.294 

93.012 

168.612 

94.148 

4200 


4300 

40.501 

177.433 

135.247 

93.983 

172.662 

95.093 

4300 


4400 

40.501 

181.483 

136.178 

94.932 

176.712 

96.016 

4400 


4500 

40.501 

185.533 

137.088 

95.858 

180.762 

96.919 

4500 


4600 

40.501 

189.583 

137.978 

96.764 

184.812 

97.802 

4600 


4700 

40.501 

193.633 

138.849 

97 .651 

188.862 

98.666 

4700 


4800 

40.501 

197.683 

139.702 

98.518 

192.912 

99.512 

4800 


4900 

40.501 

201.733 

140.537 

99.367 

196.962 

100.341 

4900 


5000 

40.501 

205.783 

141.355 

100.198 

201.012 

101.153 

5000 


5100 

40,501 

209.834 

142.157 

101.013 

205.063 

101.949 

5100 


5200 

40 . 501 

213.884 

142.944 

101.812 

209.113 

102.730 

5200 


5300 

40.501 

217.934 

143.715 

102.596 

213.163 

103.496 

5300 


5400 

40.501 

221.984 

144.472 

103.364 

217.213 

104.248 

5400 


5500 

40.501 

226.034 

145.215 

104.118 

221.263 

104.986 

5500 


5600 

40.501 

230.084 

145.945 

104.859 

225.313 

105.711 

5600 


5700 

40.501 

234.134 

146 .662 

105.586 

229.363 

106.423 

5700 


5800 

40.501 

238.184 

147.366 

106.300 

233.413 

107.123 

5800 


5900 

40.501 

242.234 

148.059 

107.002 

237.463 

107.811 

5900 


6000 

40.501 

246.284 

148.739 

107.692 

241.513 

108.487 

6000 


a Lambda maximum transition point at 1394 K. 
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TABLE 111.13. - SELECTED THERMODYNAMIC FUNCTIONS FOR Ct|cr,l) 



T 

K 

J/mS-K 

H°(T>H°(0) 

kj/moi 

s°m 

J/mol-K 

-(G o (T)-H O |0)>/T 

J/mol-K 

H°(T) 

kJ/moi 

-G°(T)/T 

J/mol-K 

T 

K 

a cr 

0 

100 

150 

200 

250 

298.15 

300 

311.50 

0, 000 
9 :963 
16.351 
19.860 
22 . 298 
23.434 
23.472 
23.681 

0.000 
0.311 
0.983 
1.895 
2.955 
4.057 
4.100 
4.37 2 

0 .000 
4.286 
9.645 
14.869 
19.590 
23.618 
23.764 
24.651 

0 . ooo 

1.176 
3.092 
5.394 
7.770 
10. Dll 
10.097 
10.616 

-4.057 
-3.746 
-3.074 
-2.162 
-1 .102 
0.000 
0.043 
0.315 

INFINITE 

41.746 

30.138 

25.679 

23.998 

23.618 

23.621 

23.640 

0 

100 

150 

200 

250 

298 . 15 
300 

311.50 

cr 

311.50 

350 

400 

450 

500 

23.681 
24.393 
25.230 
25.983 
26 .631 

4.373 
5.297 
6.538 
7 .819 
9.135 

24.654 
27 .453 
30 .765 
33.781 
36 .553 

10.616 

12.319 

14.420 

16.405 

18.283 

0.316 

1.240 

2.481 

3.762 

5.078 

23.640 

23.910 

24.562 

25.421 

26.397 

311.50 

350 

400 

450 

500 


550 

600 

700 

800 

900 

1000 

27.204 
27.719 
28.577 
29.434 
30.501 
31 .861 

10.481 

11.854 

14.669 

17.568 

20.562 

23.678 

39.119 

41.508 

45.846 

49.715 

53.241 

56.523 

20.063 

21.751 

24.890 

27.755 

30.394 

32.845 

6.424 

7.797 

10.612 

13.511 

16.505 

19.621 

27.439 

28.513 

30.686 

32,826 

34.902 

36.902 

550 

600 

700 

800 

900 

1000 


1100 

1200 

1300 

1400 

1500 

33. 472 
35.187 
37.116 
39.125 
61,200 

26.944 
30.375 
33.990 
37 .801 
41.817 

59.634 

62.618 

65.511 

68.334 

71.104 

35.139 
37 .305 
39.365 
41.333 
43.226 

22.887 

26.318 

29.933 

33.744 

37.760 

38.828 

40.686 

42.486 

44.231 

45.931 

1100 

1200 

1300 

1400 

1500 


1600 

1700 

1800 

1900 

2000 

43.329 
45.501 
47.706 
49 . 944 
52.204 

46.043 
50 . 484 
55.144 
60 . 027 
65.134 

73.831 
76.523 
79.186 
81 .825 
84.444 

45.054 

46.827 

48.550 

50.232 

51.877 

41.986 

46.427 

51.087 

55.970 

61.077 

47.590 

49.213 

50.804 

52.367 

53.905 

1600 

1700 

1800 

1900 

2000 

cr 

2100 

2130 

54.488 

55.174 

70.468 

72.113 

87 .046 
87.824 

53.490 

53.968 

66.411 
68 .056 

55.422 

55.873 

2100 

2130 

0 

2130 

2200 

2300 

2900 

2500 

39.330 

39.330 

39.330 

39.330 

39.330 

92.615 

95.368 

99.301 

103.234 

107.167 

97.449 

98.721 

100.469 

102.143 

103.749 

53.968 

55.372 

57.295 

59.129 

60.882 

88.558 

91.311 

95.244 

99.177 

103.110 

55.873 

57.216 

59.059 

60.819 

62.505 

2130 

2200 

2300 

2400 

2500 


2600 

2700 

2800 

2900 

3000 

39.330 

39.330 

39.330 

39.330 

39.330 

111.100 

115.033 

118.966 

122.899 

126.832 

105.291 

106.775 

108.206 

109.586 

110.919 

62.560 

64.171 

65.718 

67.207 

68.642 

107-043 

110.976 

114.909 

118.842 

122.775 

64.121 
65.673 
67.167 
68 .606 
69.994 

2600 

2700 

2800 

2900 

3000 


3100 

3200 

3300 

3400 

3500 

39.330 

39.330 

39.330 

39.330 

39.330 

130.765 

134.698 

138.631 

142.564 

146.497 

112.209 

113.458 

114.668 

115.842 

116.982 

70.027 

71.364 

72.658 

73.911 

75.126 

126.708 

130.641 

134.574 

138.507 

142.440 

71.335 

72.632 

73.888 

75.105 

76.285 

3100 

3200 

3300 

3400 

3500 


3600 
37 0 0 
3500 
3900 
4000 

39.330 

39.330 

39.330 

39.330 

39.330 

150.430 

154.363 

158.296 

162.229 

166.162 

118.090 

119.168 

120.216 

121.238 

122.234 

76.304 

77.448 

78.560 

79.641 

80.693 

146.373 

150.306 

154.239 

158.172 

162.105 

77.431 
78.544 
79.627 
80.681 
81 .708 

3600 
37 0 0 
3800 
3900 
4000 


4100 

4200 

4300 

4400 

4500 

39.330 

39.330 

39.330 

39.330 

39.33D 

170.095 

174.028 

177.961 

181.894 

185.827 

123.205 

124.153 

125.078 

125.982 

126.866 

81.718 

82.717 

83.692 

84.643 

85.571 

166.038 
169.971 
173.904 
177 .837 
181 .770 

82.708 

83.683 

84.635 

85.565 

86.473 

4100 

4200 

4300 

4400 

4500 


4600 

4700 

4800 

4900 

5000 

39.330 

39.330 

39.330 

39.330 

39.330 

189.760 
193.693 
197.626 
201.559 
205 .492 

127 .731 
128.577 
129.405 
130.215 
131.010 

86.478 
87.365 
88.232 
89.081 
89 .912 

185.703 

189.636 

193.569 

197.502 

201.435 

87.360 

88.226 

89.078 

89.909 

90.723 

4600 

4700 

4800 

4900 

5000 


5100 

5200 

5300 

5400 

5500 

39.330 

39.330 

39.330 

39.330 

39.330 

209.425 

213.358 

217.291 

221.224 

225.157 

131 .789 
132.553 
133.302 
134.037 
134.759 

90.725 

91.522 

92.303 

93.070 

93.821 

205.368 

209.301 

213.254 

217.167 

221.100 

91.521 

92.302 

93.069 

93.821 

94.559 

5100 

5200 

5300 

5400 

5500 


5600 

5700 

5800 

5900 

6000 

39.330 

39.330 

39.330 

39.330 

39.330 

229 .090 
233.023 
236.956 
240.889 
244.822 

135.467 
136 .163 
136 .847 
137 .520 
138.181 

94.558 

95.282 

95.993 

96.691 

97.377 

225.033 
228.966 
232.899 
236 .832 
240.765 

95.283 

95.994 

96.692 

97.379 

98.053 

5600 

5700 

5800 

5900 

6000 


‘Maximum lambda transition point at 31 1 .5 K. 
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TABLE IH.14. - SELECTED THERMODYNAMIC FUNCTIONS FOR Cs(cr,|) 


T 

C B 

H°0>H°(0) 

S°(T) 

-{G°r0-H°(O)}/T 

H°(T) 

-G°(T)/T 

T 

K 

J/moJ-K 

kj/md 

J/mol-K 

J/md-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0.000 

0 . 000 

-7.711 

INFINITE 

0 

100 

25.820 

2.150 

54.978 

33.478 

-5.561 

110.588 

100 

200 

27.790 

4.829 

73,475 

49.330 

-2.882 

87 .885 

200 

293.15 

32.210 

7.711 

85.230 

59.367 

0.000 

85.230 

298.15 

300 

32.379 

7.771 

85.430 

59.527 

0.060 

85.230 

300 

301.59 

32.525 

7.822 

85.601 

59.665 

0.111 

85.233 

301.59 

301.59 

32.635 

9.918 

92.551 

59.665 

2.207 

85.233 

301.59 

400 

32.024 

13.108 

101.708 

68.938 

5.397 

88.215 

400 

500 

30.955 

16.257 

108.740 

76.226 

8.546 

91.648 

500 

600 

30.001 

19.303 

114.296 

82.124 

11.592 

94.976 

600 

700 

29.361 

22.268 

118.868 

87.057 

14.557 

98.072 

700 

SOO 

29.115 

25.188 

122.768 

91.283 

17.477 

100.922 

800 

900 

29.304 

28.106 

126.204 

94.975 

20.395 

103.543 

900 

1000 

29.948 

31.064 

129.320 

98.256 

23.353 

105.967 

1000 

1100 

31 . 059 

34.111 

132.223 

101.213 

26.400 

108.223 

1100 

1200 

32.643 

37.292 

134.990 

103.913 

29.581 

110.339 

1200 

1300 

34.707 

40.655 

137.681 

106.408 

32.944 

112.339 

1300 

1400 

37.251 

44.249 

140.343 

108.737 

36.538 

114.244 

1400 

1500 

40.278 

48.122 

143.014 

110.933 

40.411 

116.073 

1500 

1600 

43.791 

52.321 

145.723 

113.022 

44.610 

117.842 

1600 

1700 

47.788 

56.896 

148.495 

115.027 

49.185 

119.563 

1700 

1800 

52.273 

61.895 

151.351 

116.965 

54.184 

221.249 

1800 

1900 

57.244 

67.367 

154.308 

118.852 

59.656 

122.910 

1900 

2000 

62.702 

73.360 

157.381 

120.701 

65.649 

124.556 

2000 
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TABLE 111.15. - SELECTED THERMODYNAMIC FUNCTIONS FOR Cu(cr,«) 



c° 

H o rn-H°(0) 

S°fT) 

-{G°(T)-H o (0)}/T 

H°m 

-G°m/T 

T 

K 

J/mS-K 

kJ/mol 

J/moFK 

J/moFK 

kJ/mol 

J/moFK 


D 

100 

200 

298.15 

3.10 

<400 

500 

0.000 

16.010 

22.630 

24.440 

24.460 

25.339 

25.966 

0.000 
0 . 66 9 
2.682 
5.004 
5.049 
7.542 
10.109 

0.000 

10.030 

23.730 

33.150 

33.301 

40.467 

46.192 

0.000 

3.340 

10.320 

16.367 

16.471 

21.612 

25.974 

-5.004 

-4.335 

-2.322 

0.000 

0.045 

2.538 

5.105 

INFINITE 

53.380 

35,340 

33.150 

33.151 
34.122 
35.982 

0 

100 

200 

298-15 

300 

400 

500 

600 

700 

800 

900 

1000 

26.479 

26.953 

27.448 

28.014 

28.700 

12.732 

15.403 

18.123 

20.895 

23.730 

50.973 

55.090 

58.721 

61.986 

64,971 

29.753 
33.086 
36.067 
38 .769 
41.241 

7.728 

10.399 

13.119 

15.891 

18.726 

38,093 

40.234 

42.322 

44.329 

46.245 

600 

700 

800 

900 

1000 

1100 
1200 
1300 
cr 1358 

29.553 

30.617 

31.940 

32.844 

26.641 

29.648 

32.773 

34.651 

67 .745 
70.361 
72.862 
74.275 

43.526 

45.654 

47.652 

48.759 

21 .637 
24.644 
27.769 
29.647 

48.075 
49 .824 
51.501 
52.444 

1100 

1200 

1300 

1358 

{ 1358 

1400 
1500 

32.800 

32.800 

32.800 

47.791 
49 . 169 
52.449 

83.951 

84.950 

87.213 

48.759 

49.830 

52.247 

42.787 

44.165 

47.445 

52.444 

53.404 

55.583 

1358 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

32.800 

32.800 

32.800 

32-800 

32.800 

55.729 

59.009 

62.289 

65.569 

68.849 

89.330 

91.318 

93.193 

94.967 

96.649 

54.500 

56.608 

58.588 

60.457 

62.225 

50.725 

54.005 

57.285 

60.565 

63.845 

57.627 

59.551 

61.368 

63.091 

64.727 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

32.800 

32.800 

32.800 

32.800 

32.800 

72.129 

75.409 

78.689 

81.969 

85.249 

98.249 
99 .775 
101.233 
102.629 
103.968 

63.902 

65.499 

67.021 

68.476 

69.869 

67.125 

70.405 

73.685 

76.965 

80.245 

66.285 
67 .773 
69.196 
70.561 
71 .870 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

32.800 

32.800 

32.800 

32.800 

32.800 

88.529 
91.809 
95.089 
98.369 
101 .649 

105.255 
106.493 
107 .685 
108.836 
109.948 

71,205 
72.489 
73.725 
74.916 
76 . 065 

83.525 

86.805 

90.085 

93.365 

96.645 

73.130 

74.343 

75.512 

76.642 

77.733 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

32-800 

32.800 

32.800 

32.800 

32.800 

104.929 

108.209 

111.489 

114.769 

118.049 

111.024 

112.065 

113.075 

114.054 

115.004 

77.176 

78.250 

79.290 

80.298 

81.276 

99.925 
103.205 
106.485 
109 .765 
113.045 

78.790 

79.814 

80.806 

81.770 

82.706 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

32.800 

32.800 

32.800 

32.800 

32.800 

121.329 

124.609 

127.889 

131.169 

134.449 

115.928 
116 .827 
117.702 
118.554 
119.384 

82.226 

83.149 

84.047 

84.921 

85.772 

116.325 

119.605 

122.885 

126.165 

129.445 

83.616 

84.502 

85.364 

86.204 

87.023 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

32.800 

32.800 

32.600 

32.800 

32.800 

137.729 

141.009 

144.289 

147.569 

150.849 

120.194 

120.985 

121,756 

122.510 

123.248 

86 .602 
87.411 
88.201 
88.972 
89.726 

132.725 

136.005 

139.285 

142.565 

145.845 

87.822 
88 .603 
89.365 
90.109 
90.838 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

32.800 

32.800 

32.800 

32.800 

32.800 

154.129 
157.409 
160 .689 
163.969 
167.249 

123.968 

124.674 

125.364 

126.041 

126.703 

90.462 
91.183 
91 .888 
92.578 
93.254 

149.125 

152,405 

155.685 

158.965 

162.245 

91.550 

92.247 

92.930 

93.599 

94.254 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

32.800 

32.800 

32.800 

32.800 

32.800 

170.529 

173.809 

177.089 

180.369 

183.649 

127.353 
127.990 
128 .615 
129.228 
129.830 

93.916 

94.565 

95.202 

95.826 

96.439 

165.525 

168.805 

172.085 

175.365 

178.645 

94.897 

95.527 

96.146 

96.753 

97.349 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

32.800 

32.800 

32.800 

32.800 

32.800 

186.929 

190.209 

193.489 

196.769 

200.049 

130.421 

131.001 

131.572 

132.132 

132.684 

97.040 
97 .631 
98.211 
98.782 
99.342 

181.925 

185.205 

188.485 

191,765 

195.045 

97.934 

98.509 

99.074 

99.630 

100.176 

5600 

5700 

5800 

5900 

6000 
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TABLE 0116. - SELECTED THERMODYNAMIC FUNCTIONS FOR D 2 


T 

C P 

H (T)-H (0) 

s°(D 

K 

J/m&K 

kJ/mol 

J/mof-K 

0 

0.000 

0.000 

0.000 

100 

30.318 

2.750 

112.786 

200 

29.205 

5.704 

133.305 

298.15 

29.195 

8.569 

144.960 

300 

29.196 

8.623 

145.140 

400 

29.244 

11.545 

153.545 

500 

29.368 

14.474 

160 . 082 

600 

29.622 

17.423 

165.457 

700 

30.011 

20.403 

170 . 050 

800 

30.505 

23.428 

174 . 089 

900 

31.061 

26.507 

177.714 

1000 

31.641 

29,641 

181.016 

1100 

32.216 

32.834 

184.059 

1200 

32.768 

36.084 

186.886 

1300 

33.289 

39.387 

189.530 

1400 

33.773 

42.742 

192.015 

1500 

34.221 

46.141 

194.360 

1600 

34.634 

49.583 

196.582 

1700 

35.014 

53.068 

198.694 

1500 

35.364 

56.586 

200.705 

1900 

35.688 

60.140 

202.626 

2000 

35.987 

63.723 

204.464 

2100 

36.265 

67.335 

206.227 

2200 

36.525 

70.975 

207.921 

2300 

36.769 

74.641 

209.550 

2400 

36.999 

78.330 

211.120 

2500 

37 .216 

82.038 

212.634 

2600 

37 .423 

85.772 

214.098 

2700 

37 .620 

89.522 

215.514 

2800 

37 .810 

93.297 

216.886 

2900 

37.993 

97.087 

218.216 

3000 

38.171 

100.894 

219.507 

3100 

38.344 

104.719 

220.761 

3200 

38.513 

108.561 

221 .981 

3300 

38.679 

112.422 

223,169 

3400 

38.843 

116,298 

224.326 

3500 

39.005 

120.188 

225.454 

3600 

39.165 

124.100 

226.556 

3700 

39.324 

128.026 

227 .631 

3800 

39.481 

131 . 965 

228.681 

3900 

39.639 

135.921 

229.709 

4000 

39.795 

139.894 

230.715 

4100 

39.950 

143.879 

231.699 

4200 

40.105 

147.884 

232.664 

4300 

40.258 

151.900 

233.609 

4400 

40.410 

155.934 

234.536 

4500 

40.560 

159.982 

235.446 

4600 

40.709 

164.043 

236.339 

4700 

40.854 

168.121 

237.216 

4800 

40.997 

172.216 

238.078 

4900 

41.135 

176.324 

238.925 

5000 

41.270 

180.442 

239.757 

5100 

41.400 

184.581 

240.576 

5200 

41.525 

188.726 

241.381 

5300 

41.646 

192.885 

242.173 

5400 

41.758 

197.048 

242.952 

5500 

41.864 

201.236 

243.720 

5600 

41.963 

205.427 

244.475 

5700 

42.054 

209.626 

245.218 

5800 

42.137 

213.837 

245.951 

5900 

42.211 

218.055 

246.672 

6000 

42.276 

222.273 

247.381 

6200 

42.37 9 

230.742 

248.769 

6400 

42.443 

239.229 

250. 116 

6600 

42.467 

247 .721 

251.423 

6800 

42.450 

256.213 

252.690 

7000 

42.395 

264.694 

253.920 

7200 

42.300 

273.164 

255.113 

7400 

42.168 

281.610 

256.270 

7600 

42.001 

290.027 

257.392 

7800 

41.801 

298.409 

258.481 

8000 

41.570 

306.748 

259.536 


-{G°{T)-H°(0)}/r 

H°(T) 

•G°(T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-8.569 

INFINITE 

0 

85.286 

-5.819 

170.977 

100 

104.784 

-2,865 

147.630 

200 

116.219 

0.000 

1 44 . 96 0 

298.15 

116.396 

0.054 

144.960 

300 

124.682 

2.976 

146 .105 

400 

131.134 

5.905 

148.272 

500 

136.418 

8.854 

150.700 

600 

140.903 

11.834 

153.144 

700 

194.804 

14.859 

155.515 

800 

148.262 

17.938 

157.783 

900 

151.375 

21.Q72 

159.944 

1000 

154.210 

24.265 

162.000 

1100 

156.816 

27.515 

163.957 

1200 

159.232 

30.818 

165.824 

1300 

161.486 

34.172 

167.606 

1400 

163.600 

37.571 

169.313 

1500 

165.593 

41.013 

170.949 

1600 

167 .478 

44.499 

172.519 

1700 

169.269 

48.017 

174.030 

1800 

170.974 

51.571 

175.484 

1900 

172.603 

55.154 

176.888 

2000 

174.163 

58.766 

178.244 

2100 

175.659 

62.406 

179.554 

2200 

177.097 

66.072 

180.823 

2300 

178 .482 

69.761 

182.053 

2400 

179.818 

73.469 

183.246 

2500 

181.108 

77.203 

184.404 

2600 

182,357 

80.953 

185.531 

2700 

183.565 

84.728 

186.626 

2800 

184.737 

88.518 

187.692 

2900 

185.875 

92.325 

188.732 

3000 

186.980 

96.150 

189.744 

3100 

188.055 

99.992 

190.733 

320 D 

189.101 

103.853 

191.698 

3300 

190.120 

107.729 

192.641 

3400 

191 . 114 

111.619 

193.562 

3500 

192.083 

115.531 

194.464 

3600 

193.029 

119.456 

195.345 

3700 

193.953 

123.395 

196.208 

3800 

194.857 

127.352 

197.055 

3900 

195.741 

131.325 

197.884 

4000 

196.606 

135.310 

198.696 

41 00 

197.453 

139.315 

199.494 

4200 

198.283 

143.331 

200.276 

4300 

199.096 

147.365 

201.044 

4400 

199.894 

151.413 

201.799 

4500 

200.677 

155.474 

202.540 

4600 

201.445 

159.552 

203.269 

4700 

202.200 

163.647 

203.985 

4800 

202.940 

167.755 

204.689 

4900 

203.668 

171.873 

205.382 

5000 

204.383 

176.012 

206.064 

5100 

205.087 

180.157 

206.735 

5200 

205.779 

184.316 

207.396 

5300 

206.461 

188.479 

208.048 

5400 

207.131 

192.667 

208.690 

5500 

207.791 

196 .858 

209.322 

5600 

208.442 

201.056 

209.945 

5700 

209.083 

205.267 

210.560 

5800 

209.714 

209.486 

211.166 

5900 

210.336 

213.704 

211.764 

6000 

211.553 

222.173 

212.935 

6200 

212.736 

230.660 

214.075 

6400 

213.890 

239.152 

215.188 

6600 

215.012 

247.644 

216.272 

6800 

216.107 

256.125 

217 .331 

7000 

217.174 

264.595 

218.364 

7200 

218.215 

273.041 

219.373 

7400 

219.231 

281.458 

220.358 

7600 

220.224 

289.839 

221 .322 

7800 

221.193 

298.179 

222.264 

8000 


36 


NASA/TP-3287/REV 1 


TABLE 111.16. - Concluded. 


T 

C o 

H o m-H°(0) 

S°(T) 

K 

J/mol-K 

kJ/mol 

J/mol-K 

8200 

41.312 

315.040 

260.560 

8400 

41.029 

323.270 

261.552 

8600 

40.725 

331.448 

262.514 

8800 

40.401 

339.561 . 

263 .446 

9000 

40.061 

347.602 

264.350 

9200 

39.708 

355.584 

265.227 

9400 

39.343 

363.484 

266.077 

9600 

38.969 

371.322 

266 . 902 

9800 

38.589 

379.079 

267 .701 

10000 

38.204 

386.755 

268 . 477 

10500 

37.234 

405.610 

270.317 

11000 

36.270 

423.989 

272.027 

11500 

35.329 

441.893 

273.619 

12000 

34.424 

459.330 

275.103 

12500 

33.562 

476.331 

276.491 

15000 

32.748 

492.901 

277.791 

13500 

31.985 

509.078 

279 . 012 

14000 

31.272 

524.880 

280.162 

14500 

30.608 

540.348 

281 .248 

15000 

29.991 

555.502 

282 . 275 

15500 

29.420 

570.360 

283.249 

16000 

28.890 

584.935 

284.175 

16500 

28.401 

599.254 

285.056 

17000 

27 .947 

613.332 

285.897 

17500 

27.528 

627.208 

286.701 

18000 

27 .140 

640.862 

287.471 

18500 

26.781 

654.354 

288.210 

19000 

26 . 448 

667,668 

288 . 920 

19500 

26.140 

680.812 

289.603 

20000 

25.853 

693.808 

290.261 


.{G°n>H°(0>}/T 

H°(T) 

-G°(T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

222.141 

306.471 

223.186 

8200 

223.068 

314.701 

224.088 

8400 

223.974 

322.879 

224.970 

8600 

224.860 

330.992 

225.833 

8800 

225.728 

339.033 

226.680 

9000 

226 .577 

347.015 

227.508 

9200 

227.409 

354.915 

228.320 

9400 

228 . 223 

362.753 

229.115 

9600 

229 . 020 

370.509 

229.894 

9800 

229.802 

378.186 

230.659 

10000 

231 .688 

397.041 

232.504 

10500 

233.483 

415.420 

234.262 

11000 

235.194 

433.324 

235.939 

11500 

236 .826 

450.760 

237.540 

12000 

238.385 

467.762 

239 . 070 

12500 

239 .876 

484.332 

240.535 

13000 

241 .303 

500.509 

241.938 

13500 

242.671 

516.311 

243.283 

14000 

243.983 

531.779 

244.574 

14500 

245.242 

546.933 

245.813 

15000 

246.452 

561.791 

247.005 

15500 

247 .617 

576 .366 

248.153 

16000 

248,738 

590.685 

249.257 

16500 

249.819 

604.763 

250.323 

17000 

250.861 

618.638 

251.351 

17500 

251.868 

632.293 

252.344 

18000 

252.840 

645.785 

253.303 

18500 

253.780 

659.099 

254.231 

19000 

254.690 

672.243 

255.129 

19500 

255.571 

685.239 

256.000 

20000 
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TABLE 111.17. - SELECTED THERMODYNAMIC FUNCTIONS FOR Electron Ges 


T 

C P 

H°{T)*H°(i 0) 

S°(T) 

K 

J/mol-K 

kJ/mol 

J/moi-K 

0 

0.000 

0 .000 

0.000 

200 

20,786 

4.157 

12.679 

298.15 

20.786 

6.197 

20.979 

300 

20.786 

6.236 

21.108 

400 

20.786 

8.315 

27.087 

500 

20.786 

10.393 

31 .726 

600 

20.786 

12.472 

35.516 

700 

20.786 

14.550 

38.720 

800 

20.786 

16.629 

41.495 

900 

20.786 

18 .708 

43.944 

1000 

20.786 

20.786 

46.134 

1100 

20.786 

22.865 

48.115 

1200 

20.786 

24.944 

49.923 

1300 

20.786 

27.022 

51.587 

1400 

20.786 

29.101 

53.128 

1500 

20.786 

31.179 

54.562 

1600 

20.786 

33.258 

55.903 

1700 

20.786 

35.337 

57.163 

1800 

20.786 

37.415 

58.352 

1900 

20.786 

39.494 

59.475 

2000 

20.786 

41.573 

60.542 

2100 

20.786 

43.651 

61.556 

2200 

20.786 

45.730 

62.523 

2300 

20.786 

47.808 

63.447 

2400 

20.786 

49.887 

64.331 

2500 

20.786 

51.966 

65.180 

2600 

20.786 

54.044 

65.995 

2700 

20.786 

56.123 

66.780 

2800 

20.786 

58 .202 

67.536 

2900 

20.786 

60.280 

68.265 

3000 

20.786 

62.359 

68.970 

3100 

20.786 

64.437 

69.651 

3200 

20.786 

66.516 

70.311 

3300 

20.786 

68.595 

70.951 

3400 

20.786 

70.673 

71.571 

3500 

20.786 

72.752 

72.174 

3600 

20.786 

74.831 

72.760 

3700 

20.786 

76.909 

73.329 

3800 

20.786 

78.988 

73.883 

3900 

20.786 

81.066 

74.423 

4000 

20.786 

83. 145 

74.950 

4100 

20.786 

85.224 

75.463 

4200 

20.786 

87.302 

75.964 

4300 

20.786 

89.381 

76.453 

4400 

20.786 

91.460 

76.931 

4500 

20.786 

93.538 

77.398 

4600 

20.786 

95.617 

77 .855 

4700 

20.786 

97.695 

78.302 

4800 

20.786 

99.774 

78.739 

4900 

20.786 

101.853 

79 . 168 

5000 

20.786 

103.931 

79.588 

5100 

20.786 

106.010 

80.000 

5200 

20.786 

108.089 

80.403 

5300 

20.786 

HO. 167 

80.799 

5400 

20.786 

112.246 

81 . 188 

5500 

20.786 

114.325 

81.569 

5600 

20 .786 

116.403 

81.944 

5700 

20.786 

118.482 

82.311 

5800 

20.786 

120.560 

82.673 

5900 

20.786 

122.639 

83.028 

6000 

20.786 

124.718 

83.375 

6200 

20.786 

128.875 

84.059 

6400 

20.786 

133.032 

84.719 

6600 

20.786 

137 .189 

85.359 

6800 

20.786 

141.347 

85.979 

7000 

20.786 

145.504 

86.582 

7200 

20.786 

149.661 

87.167 

7400 

20.786 

153.818 

87.737 

7600 

20.786 

157.976 

88.291 

7800 

20.786 

162.133 

88.831 

8000 

20.786 

166.290 

89.358 


-{G°<T)-H°(0)}/T 

H°(T) 

-G°(T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-6.197 

INFINITE 

0 

-8.107 

-2.040 

22.880 

200 

0.193 

0.000 

-20.979 

298.15 

0.321 

0.038 

20.979 

300 

6.301 

2.117 

21.795 

400 

10.939 

4.196 

23.334 

500 

14.729 

6.274 

25.058 

600 

17 .933 

8.353 

26.787 

700 

20.709 

10.432 

28.456 

800 

23.157 

12.510 

30.043 

900 

25.347 

14.589 

31.545 

1000 

27.329 

16.667 

32.963 

1100 

29.137 

18.746 

34.302 

1200 

30.801 

20.825 

35.568 

1300 

32.341 

22.903 

36.768 

1400 

33.776 

24.982 

37.907 

1500 

35.117 

27.061 

38.990 

1600 

36.377 

29.139 

40.023 

1700 

37.565 

31.218 

41.008 

1800 

38.689 

33.296 

41.951 

1900 

39.755 

35.375 

42.854 

2000 

40.770 

37.454 

43.721 

2100 

41.737 

39.532 

44.554 

2200 

42.660 

41 .611 

45.355 

2300 

43.545 

43.690 

46.127 

2400 

44.394 

45.768 

46.873 

2500 

45.209 

47.847 

47.593 

2600 

45.993 

49.926 

48.289 

2700 

46.749 

52.004 

48.963 

28 0 0 

47.479 

54.083 

49.616 

2900 

48.183 

56.161 

50.249 

3000 

48.865 

58.240 

50.864 

3100 

49.525 

60.319 

51 .462 

3200 

50.165 

62.397 

52.043 

3300 

50.785 

64.476 

52.608 

3400 

51.388 

66.555 

53.156 

3500 

51.973 

68.633 

53.695 

3600 

52.543 

70.712 

54.218 

3700 

53.097 

72.790 

54.728 

3800 

53.637 

74.869 

55.226 

3900 

54.163 

76.948 

55.713 

4000 

54.677 

79.026 

56.188 

4100 

55.177 

81.105 

56.653 

4200 

55.667 

83.184 

57.108 

4300 

56.144 

&5.26Z 

57.553 

4400 

56.612 

87.341 

57.989 

4500 

57.068 

89.419 

58.416 

4600 

57.515 

91.498 

58.834 

4700 

57.953 

93.577 

59.244 

4800 

58.382 

95.655 

59.646 

4900 

58.802 

97.734 

60.041 

5000 

59.213 

99.813 

60.428 

5100 

59.617 

101.891 

60.809 

5200 

60.013 

103.970 

61.182 

5300 

60.401 

106.048 

61.549 

5400 

60.783 

108.127 

61.910 

5500 

61 . 157 

110.206 

62.264 

5600 

61.525 

112.284 

62.612 

5700 

61.887 

114.363 

62.955 

5800 

62.242 

116.442 

63.292 

5900 

62.591 

118.520 

63.624 

6000 

63.273 

122.677 

64.273 

6200 

63.933 

126.635 

64.901 

6400 

64.573 

130.992 

65.512 

6600 

65.193 

135.149 

66.104 

6800 

65.796 

139.306 

66.681 

7000 

66.381 

143.464 

67.242 

7200 

66.951 

147.621 

67.788 

7400 

67.505 

151.778 

68.321 

7600 

68.045 

155.936 

68.840 

7800 

68.571 

160.093 

69.346 

8000 


38 


NASA/TP-3287/REV 1 


TABLE 111.17. • Concluded. 


T 

c° 

H o (T)-H°(0) 

s°m 

K 

J/mol-K 

kJ/mol 

j/mol-K 

8200 

20.786 

170.447 

89.871 

8400 

20.786 

174.605 

90.372 

86 00 

20 .786 

178 .762 

90.861 

8800 

20.786 

182.919 

91.339 

9000 

20.786 

187.076 

91.806 

9200 

20.786 

191.234 

92.263 

9400 

20.786 

195.391 

92.710 

9600 

20.786 

199.548 

93.147 

9800 

20 .786 

203.705 

93.576 

10000 

20.786 

207.863 

93.996 

10500 

20.786 

218.256 

95.010 

11000 

20.786 

228.649 

95.977 

11500 

20.786 

239.042 

96.901 

12000 

20.786 

249.435 

97.786 

12500 

20.786 

259.828 

98.634 

15000 

20.786 

270.222 

99.449 

13500 

20.786 

280.615 

100.234 

14000 

20.786 

291.008 

100.990 

14500 

20.786 

301.401 

101.719 

15000 

20.786 

311.794 

102.424 

15500 

20.786 

322.187 

103.106 

16000 

20.786 

332.580 

103.765 

16500 

20.786 

342.974 

104.405 

17000 

20.786 

353.367 

105.026 

17500 

20.786 

363.760 

105.628 

18000 

20.786 

374.153 

106.214 

18500 

20.786 

384 . 546 

106.783 

19000 

20.786 

394.939 

107 .338 

19500 

20.786 

405.332 

107.878 

20000 

20.786 

415.725 

108.404 


•{G o (D-H°<0)}/T 

H°(T> 

-G°(T)fT 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

69.085 

164.250 

69.840 

8200 

69.585 

168.407 

70 . 323 

8400 

70.075 

172.565 

70.795 

8600 

70.552 

176.722 

71 . 257 

8800 

71.020 

180.879 

71.708 

9000 

71.476 

185.036 

72.150 

9200 

71.923 

189.194 

72.583 

9400 

72.361 

193.351 

73.007 

9600 

72.790 

197.508 

73.422 

9800 

73.210 

201.665 

73.829 

10000 

74.224 

212.058 

74.814 

10500 

75.191 

222.452 

75.754 

11000 

76.115 

232.845 

76.654 

11500 

76.999 

243.238 

77.516 

12000 

77.848 

253.631 

78.344 

12500 

78.663 

264.024 

79.140 

13000 

79.448 

274.417 

79.907 

13500 

80.204 

284.810 

80.646 

14000 

80.933 

295.204 

81.360 

14500 

81.638 

305.597 

82.051 

15000 

82.319 

315.990 

82.719 

15500 

82.979 

326.383 

83.367 

16000 

83.619 

336.776 

83.994 

16500 

84.239 

347.169 

84.604 

17000 

84.842 

357.562 

85.196 

17500 

85.427 

367.956 

85.772 

18000 

85.997 

378.349 

86.332 

18500 

86.551 

388 .742 

86 .878 

19000 

87.091 

399.135 

87.409 

19500 

87.618 

409.528 

87.927 

20000 
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TABLE 111.18. - SELECTED THERMODYNAMIC FUNCTIONS FOR F ? 


T 

c p 

H°(T)-H°(0) 

S°(T) 

-{G o (T>H°<0)}/T 

H°(T) 

-o 0 ro n 

T 

K 

J/m5l-K 

kJ/moi 

J/moi-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0 . 000 

0.000 

-8.825 

INFINITE 

0 

100 

29.114 

2.907 

170.372 

141.302 

-5.918 

229.553 

100 

200 

29.686 

5.836 

190.654 

161.474 

-2.989 

205.599 

200 

298.15 

51.304 

8.825 

202.792 

173.193 

0.000 

202.792 

298.15 

300 

31.337 

8.883 

202.986 

173.376 

0.058 

202.793 

300 

400 

32.995 

12.102 

212.237 

181.981 

3.277 

204.044 

400 

500 

34.258 

15.468 

219.742 

188.805 

6.643 

206.455 

500 

600 

35.171 

18.942 

226.074 

194.503 

10.117 

209 .212 

6 00 

700 

35.839 

22.494 

231.548 

199.413 

13.669 

212.020 

700 

800 

36 .343 

26.105 

236.368 

203.736 

17.280 

214.768 

800 

900 

36.740 

29.759 

240.672 

207.606 

20.934 

217.412 

900 

1000 

37.065 

33.450 

244.561 

211.111 

24.625 

219.936 

1000 

1100 

37.342 

37.171 

248 . 107 

214.315 

28.346 

222.338 

1100 

1200 

37.588 

40.918 

251.366 

217.267 

32.093 

224.622 

1200 

1300 

37 .811 

44.689 

254.384 

220.008 

35.863 

226.797 

1300 

1400 

38.019 

48.480 

257.194 

222.566 

39.654 

228.869 

1400 

1500 

38.214 

52.292 

259.824 

224.963 

43.467 

230.846 

1500 

1600 

38.396 

56,123 

262.296 

227.219 

47.298 

232.735 

1600 

1700 

38.563 

59.971 

264.629 

229.352 

51.146 

234.544 

1700 

1800 

38.711 

63.835 

266.837 

231.373 

55.010 

236 .276 

1800 

1900 

38.836 

67.712 

268.934 

233.296 

58.887 

237.941 

1900 

2000 

38.935 

71.601 

270.928 

235.128 

62.776 

239.540 

2000 

2100 

39.002 

75.498 

272.830 

236.879 

66.673 

241.081 

2100 

2200 

39 . 036 

79 . 400 

274.645 

238.554 

70.575 

242.566 

2200 

2300 

39.033 

83.304 

276.380 

240.161 

74.479 

243.998 

2300 

2400 

38.992 

87.206 

278.041 

241.705 

78.381 

245.383 

2400 

2500 

38.914 

91.101 

279.631 

243.191 

82.276 

246.721 

2500 

2600 

38.799 

94.987 

281.155 

244.622 

86.162 

248.016 

2600 

2700 

38.648 

98 .860 

282.617 

246.003 

90.035 

249.271 

2700 

2800 

38 .464 

102.716 

284 . 019 

247.335 

93.891 

250.487 

2800 

2900 

38.249 

106.552 

285.365 

248.623 

97.727 

251 .666 

2900 

3000 

38 . 006 

110.365 

286 .658 

249.870 

101.540 

252.812 

3000 

3100 

37.738 

114.152 

287.900 

251.077 

105.327 

253.924 

3100 

3200 

37 .450 

117 .912 

289.093 

252.246 

109.087 

255.004 

3200 

3300 

37 . 143 

121.641 

290.241 

253.380 

112.816 

256.055 

3300 

3400 

36 .821 

125.341 

291.346 

254.481 

116.515 

257.076 

3400 

3500 

36 .487 

129 . 006 

292.409 

255.550 

120.180 

258.071 

3500 

3600 

36 . 144 

132.638 

293.432 

256.588 

123.812 

259.039 

3600 

3700 

35.795 

136.235 

294.417 

257.596 

127.410 

259.982 

3700 

3800 

35.441 

139.797 

295.367 

258.578 

130.972 

260.900 

3800 

3900 

35.084 

143.323 

296.283 

259.533 

134.498 

261.796 

3900 

4000 

34.728 

146.813 

297.167 

260.463 

137.988 

262.670 

4000 

4100 

34.372 

150.268 

298.020 

261 .369 

141.443 

263.521 

4100 

^200 

34.019 

153.688 

298.844 

262.251 

144.863 

264.352 

4200 

4300 

33.670 

157 . 072 

299.640 

263.111 

148.247 

265.164 

4300 

44 C 0 

3 3 . 326 

160.422 

300 .410 

263.950 

151.597 

265,956 

4400 

4500 

32.987 

163.738 

301.156 

264.769 

154.913 

266.731 

4500 

46 P C 

32.654 

167.020 

301.877 

265.568 

158.195 

267.486 

4600 

4 7 0 C 

32.329 

170.269 

302.576 

266.348 

161.444 

268.226 

4700 

H800 

52 . Oil 

173.486 

303.253 

267.110 

164.661 

268.948 

4800 

49 0 0 

31 .700 

176.671 

303.910 

267.854 

167 .846 

269.655 

4900 

50CG 

31 . 398 

179.826 

304.547 

268.581 

171.001 

270.346 

5000 

5 1 0 D 

31.103 

182.951 

305.166 

269.293 

174.126 

271.023 

5100 

5200 

30.617 

186.047 

305.767 

269 .988 

177.222 

271.685 

5200 

53 10 

30.538 

189.114 

306 .352 

270,670 

180.289 

272.335 

5300 

5400 

30.268 

192.155 

306.920 

271.335 

183.330 

272.970 

5400 

5500 

30.007 

195.168 

307.473 

271.988 

186.343 

273.592 

5500 

5600 

29.753 

198.156 

308.011 

272.626 

189.331 

274.202 

5600 

5700 

29.507 

201 .119 

308.536 

273.252 

192.294 

274.800 

5700 

5800 

29.269 

204.058 

309.047 

273.864 

195.233 

275.386 

5800 

5900 

29.038 

206.973 

309.545 

274.464 

198.148 

275.960 

5900 

6000 

28.815 

209.867 

310.031 

275.053 

201.041 

276.524 

6000 
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TABLE 111.19. - SELECTED THERMODYNAMIC FUNCTIONS FOR F*(a,%4,D 


T 

K 

J/mfi-K 

H°(T)-H o (0| 

kJ/mol 

S°(D 

J/mo!-K 

-{G°(TVH o (0)}fl- 

J/mol-K 

H°(T) 

kJ/moi 

-g°ct)/t 

J/mol-K 

T 

K 

0 

100 

150 

200 

250 

298.15 

500 

350 

400 

450 

500 

0 . 000 
12.101 
18.110 
21 . 588 
23.742 
25.094 
25.140 
26.287 
27.386 
28.518 
29.702 

0.000 

0.423 

1.192 

2.192 
3.330 
4.507 
4.553 
5.840 
7.181 
8.579 

10.034 

0.000 
6.065 
12.221 
17.949 
23.018 
27.321 
27 .476 
31 .439 
35.021 
38.312 
41 .377 

0.000 
1.835 
4.27 4 
6.989 
9.698 
12.204 
12.299 
14.753 
17.069 
19.248 
21.309 

-4.507 
-4.084 
-3.315 
-2.315 
-1.177 
0 .000 
0.046 
1.333 
2.674 
4.072 
5.527 

infinite 

46.905 

34.321 
29.524 
27.726 

27.321 

27 .323 
27.630 
28 . 336 
29.263 

30.323 

0 

100 

150 

200 

250 

298 . 15 

300 

350 

400 

450 

500 

550 

600 

700 

800 

900 

950 

1000 

30.850 

32.049 

34.602 

37.949 

43.095 

43.800 

54.434 

11.548 
13.120 
16.446 
20.060 
24.089 
26 .273 
28.836 

44.261 

46.997 

52.119 

56.940 

61.679 

64.054 

66.672 

23.265 
25.130 
28.625 
31.865 
34.913 
36.398 
37 .836 

7.041 

8.613 

11.939 

15.553 

19.582 

21.766 

24.329 

31.459 

32.642 

35.063 

37.499 

39.921 

41.142 

42.343 

550 

600 

700 

800 

900 

950 

1000 

1030 

1040 

1041 

1042 

72.572 
81 .660 
82.670 
83.680 

30.531 

31.302 

31.384 

31.467 

68.341 

69.086 

69.165 

69.245 

38.699 
38.988 
39.017 
39 . 046 

26.024 

26.795 

26.877 

26.960 

43.075 

43.322 

43.347 

43.372 

1030 

1040 

1041 

1042 

1042 

1100 

1184 

83.681 

46,401 

41.422 

31.467 

34.479 

38.126 

69.245 

72.062 

75.260 

39.046 

40.717 

43.059 

26.960 

29.972 

33.619 

43.372 

44.815 

46.866 

1042 

1100 

1184 

1184 

1200 

1300 

1400 

1500 

33.882 

34.016 

34.853 

35.690 

36.526 

39.026 

39.569 

43.012 

46.540 

50.150 

76.020 

76.476 

79.231 

81.845 

84.336 

43.059 

43.502 

46.145 

48.602 

50.903 

34.519 

35.062 

38.505 

42.033 

45.643 

46 .866 
47.258 
49.612 
51.821 
53.907 

1184 

1200 

1300 

1400 

1500 

1600 

1665 

37 .36 3 
37.907 

53.895 

56.291 

86.720 

88.218 

53.067 

54.410 

49.338 

51.784 

55.884 

57.116 

1600 

1665 

1665 

1700 

1800 

1809 

41.112 

41.463 

42.468 

42.558 

57.128 

58.573 

62.770 

63.152 

88.721 

89.580 

91.978 

92.190 

54.410 

55.125 

57.106 

57.280 

52.621 

54.066 

58.263 

58.645 

57.116 
57 .776 
59.610 
59.772 

1665 

1700 

1800 

1809 

1809 

1900 

2000 

46.024 

46.024 

46.024 

76.959 

81.148 

85.750 

99.823 

102.082 

104.442 

57.280 

59.372 

61.567 

72.452 

76.641 

81.243 

59.772 

61.744 

63.821 

1809 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

46 . 024 
46.024 
46.024 
46.024 
46 . 024 

90.352 

94.955 

99.557 

104.160 

108.762 

106.688 

108.829 

110.875 

112.833 

114.712 

63.663 

65.668 

67.589 

69.434 

71.207 

85.845 
90.448 
95.050 
99 .653 
104.255 

65.809 
67 .716 
69.549 
71.312 
73.010 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

46 . 024 
46.024 
46 . 024 
46 . 024 
46.024 

113.364 

117.967 

122.569 

127.172 

131.774 

116.517 

118.254 

119.928 

121.543 

123.103 

72.916 

74.563 

76.153 

77.691 

79.179 

108.857 

113.460 

118.062 

122.665 

127.267 

74.649 

76.232 

77.763 

79.245 

80,681 

2600 
27 0 0 
2800 
2900 
3000 

3100 

3200 

3300 

3400 

3500 

46 .024 
46 . 024 
46 . 024 
46.024 
46 .024 

136 .376 
140.979 
145.581 
150 . 184 
154.786 

124.613 

126.074 

127.490 

128.864 

130.198 

80.620 
82 . 018 
83.374 
84.692 
85.973 

131.869 

136.472 

141.074 

145.677 

150.279 

82.074 
83.426 
84.740 
86 . 018 
87 .261 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

46.024 
46.024 
46.024 
46 . 024 
46.024 

159.388 

163.991 

168.593 

173.196 

177.798 

131.495 

132.756 

133.983 

135.178 

136.344 

87 .220 
88.434 
89.616 
90.769 
91.894 

154.881 

159.484 

164.086 

168.689 

173.291 

88.472 

89.652 

90.802 

91.925 

93.021 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

46.024 
46.024 
46.024 
46 . 024 
46 . 024 

182 . 400 
187.003 
191 .605 
196.208 
200.810 

137.480 

138.589 

139.672 

140.730 

141.765 

92.992 
96 . 06 5 
95.113 
96.138 
97.140 

177.893 
182.496 
187 .098 
191.701 
196.303 

94.092 
95.138 
96 .161 
97.162 
98.142 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

46.024 
46.024 
46 . 024 
46.024 
46 . 024 

205.412 

210.015 

214.617 

219.220 

223.822 

142.776 

143.766 

144.735 

145.684 

146.614 

98.121 

99.082 

100.023 

100.945 

101.849 

200.905 

205.508 

210.110 

214.713 

219.315 

99.101 
100 . 041 
100.962 
101.865 
102.751 

4600 

4700 

4800 

4900 

5000 


a Maximum lambda transition point at 1042 K. 
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TABLE HI. 19. - Concluded. 


T 

°P 

H°(T)-H°(0) 

S°(T) 

K 

J/m8-K 

kJ/mol 

J/mol-K 

5100 

46.024 

228.424 

147.525 

5200 

46.024 

233,027 

148.419 

5300 

46.024 

237 .629 

149.295 

5400 

46.024 

242.232 

150.156 

5500 

46.024 

246.834 

151.000 

5600 

46.024 

251.436 

151.829 

5700 

46.024 

256.039 

152.644 

5800 

46 . 024 

260.641 

153.445 

5900 

46.024 

265.244 

154.231 

6000 

46.024 

269.846 

155.005 


{G o (T)-H°(0)KT 

H°(T) 

-Q°m/r 

T 

J/moJ-K 

kJ/mol 

J/mol-K 

K 

102.736 

223.917 

103.620 

5100 

103.606 

228.520 

104.473 

5200 

104.460 

233.122 

105.310 

5300 

105.298 

237.725 

106.133 

5400 

106.121 

242.327 

106.941 

5500 

106.930 

246.929 

107.735 

5600 

107.725 

251.532 

108.516 

5700 

108.506 

256.134 

109.283 

5800 

109.275 

260.737 

110.039 

5900 

110.030 

265.339 

110.782 

6000 
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TABLE 111.20 - SELECTED THERMODYNAMIC FUNCTIONS FOR Ge(cr.») 


T 

K 

J/m8-K 

H°(T)-H°(0) 
kJ /mol 

S°(T) 

J/mol-K 

.{G°(T)-H°(0)}/T 

J/mol-K 

H°ft) 

kJ/mol 

-G°(T)/T 

J/mol-K 

T 

K 

0 

100 

200 

298.15 

300 

350 

400 

450 

500 

0.000 

13.820 

21.130 

23.222 

23.249 

23.861 

24.310 

24.665 

24.962 

0 . 000 
0.620 
2.435 
4.636 
4.679 
5.858 
7.063 
8.287 
9.528 

0 . 000 
9.866 
22.175 
31.090 
31.234 
34.866 
38.083 
40.968 
43.582 

0.000 

3.666 

10.000 

15.540 

15.636 

18.129 

20.426 

22.551 

24.526 

-4.636 

-4.016 

-2.201 

0.000 

0.043 

1.222 

2.426 

3.651 

4.892 

INFINITE 
50.030 
33.182 
31.090 
31 . 090 
31.376 
32.017 
32.854 
33.798 

0 

100 

200 

296.15 

300 

350 

400 

450 

500 

600 

700 

800 

900 

1000 

25.452 

25.867 

26.240 

26.591 

26.926 

12.050 

14.616 

17.222 

19.864 

22.540 

98.178 

52.153 

55.612 

58.723 

61.592 

28 . 095 
31.253 
34 . 085 
36.653 
39.003 

7.414 
9.980 
12.586 
15.227 
17 .903 

35.822 

37.876 

39.880 

41.804 

43.639 

600 

700 

800 

900 

1000 

1100 

1200 

cr 1211.40 

27.252 
27 .571 
27.608 

25.249 

27.990 

28.304 

64.124 

66,509 

66.770 

41.171 

43.184 

43.405 

20.612 

23.353 

23.668 

45.386 

47.048 

47.232 

1100 

1200 

1211.40 

« 1211.40 

1300 
1400 
1500 

27.600 

27.600 

27.600 

27.600 

65.334 

67.780 

70.540 

73.300 

97.338 

99.286 

101.331 

103.236 

43.405 

47.148 

50.946 

54.369 

60.698 

63.143 

65.903 

68.663 

47.232 

50.714 

54.258 

57.460 

1211 .40 
1300 
1400 
1500 

1600 

1700 

1800 

1900 

2000 

27.600 
27.600 
27.600 
27 .600 
27.600 

76.060 

78.820 

81.580 

84.340 

87.100 

105.017 

106.690 

108.268 

109.760 

111.176 

57 .480 
60.326 
62.946 
65.371 
67.626 

71.423 

74.183 

76.943 

79.703 

82.463 

60.377 

63.053 

65.521 

67.811 

69.944 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

27.600 

27.600 

27.600 

27.600 

27.600 

89 .860 
92.620 
95.380 
98.140 
100.900 

112.522 

113.806 

115.033 

116.208 

117.334 

69.732 

71.706 

73.564 

75.316 

76.975 

85.223 

87.983 

90.743 

93.503 

96.263 

71.940 

73.814 

75.579 

77.248 

78.829 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

27 .600 
27.600 
27.600 
27.600 
27.600 

103.660 

106.420 

109.180 

111.940 

114.700 

118.417 

119.458 

120.462 

121.431 

122,366 

78.548 

80.044 

81.470 

82.831 

84.133 

99.023 

101.783 

104.543 

107.303 

110.063 

80.331 

81.761 

83.125 

84.430 

85.679 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

27.60D 
27.600 
27 .600 
27 .600 
27.600 

117.460 

120.220 

122.980 

125.740 

128.500 

123.271 

124.148 

124.997 

125.821 

126.621 

85.381 
86.579 
87 .730 
88.839 
89.907 

112.823 

115.583 

118.343 

121.103 

123.863 

86.877 
88 . 028 
89.135 
90.202 
91.232 

3100 

3200 

5300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

27.600 

27.600 

27.600 

27.600 

27.600 

131.260 
134.020 
136 .780 
139.540 
142.300 

127.398 

128.155 

128.891 

129.608 

130.306 

90.938 

91.933 

92.896 

93.828 

94.732 

126.623 

129.383 

132.143 

134.903 

137.663 

92.225 

93.186 

94.116 

95.017 

95.891 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

27.600 
27.600 
27 .600 
27.600 
27.600 

145.060 

147.820 

150.580 

153.340 

156.100 

130.988 

131.653 

132.303 

132.937 

133.557 

95.608 
96.456 
97 .284 
98 . 087 
98.868 

140.423 

143.183 

145.943 

148.703 

151.463 

96.738 

97.562 

98.362 

99.141 

99.899 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

27.600 
27 .600 
27.600 
27.600 
27.600 

158.860 

161.620 

164.380 

167.140 

169.900 

134.164 

134.757 

135.339 

135.908 

136.465 

99.629 

100.370 

101.093 

101.798 

102.485 

154.223 

156.983 

159.743 

162.503 

165.263 

100 .637 
101.357 
102.059 
102.744 
103.413 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

27.600 
27 .600 
27.600 
27 .600 
27.600 

172.660 

175.420 

178.180 

180.940 

183.700 

137.012 
137 .548 
138.073 
138.589 
139.096 

103.157 

103.813 

104.455 

105.082 

105.696 

168.023 

170.783 

173.543 

176.303 

179.063 

104 . 066 
104.705 
105.329 
105.941 
106.539 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

27.600 

27.600 

27.600 

27.600 

27.600 

186.460 

189.220 

191.980 

194.740 

197.500 

139.593 

140.082 

140.562 

141.033 

141.497 

106.297 

106.885 

107.462 

108.027 

108.551 

181.823 

184.583 

187.343 

190.103 

192.863 

107.125 
107.699 
108.261 
108 .813 
109.353 

5600 
57 0 0 
5800 
5900 
6000 
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TABLE Hi .21. ■ SELECTED THERMODYNAMIC FUNCTIONS FOR R 


T 

K 


kJ/mot 

S°(T) 

J/mol-K 

0 

0.000 

0.000 

0.000 

50 

37.970 

1.365 

77.632 

100 

28.155 

2.999 

100,727 

150 

26.556 

4.345 

111.666 

200 

27.447 

5.693 

119.412 

250 

28.344 

7.089 

125.642 

298.15 28.836 

8.468 

130.681 

300 

28.849 

8.521 

130.858 

350 

29.081 

9.969 

135.325 

400 

29.181 

11.426 

139.215 

500 

29.260 

14.349 

145.737 

60Q 

29.327 

17.278 

151.077 

700 

29.440 

20.216 

155,605 

800 

29.623 

23.169 

159.548 

900 

29.880 

26 . 143 

163.051 

1000 

30.204 

29.147 

166.215 

1100 

30.580 

32.186 

169.111 

1200 

30.991 

35.264 

171.790 

1300 

31.422 

38.385 

174.288 

1400 

31.860 

41.549 

176 .632 

1500 

32.296 

44.758 

178.846 

1600 

32.724 

48.009 

180.944 

1700 

33.138 

51.302 

182.940 

1800 

33.535 

54.636 

184.845 

1900 

33.915 

58. 008 

186.669 

2000 

34.277 

61.418 

188.418 

2100 

34.622 

64.863 

190.099 

2200 

34.949 

68.342 

191.717 

2300 

35,259 

71.852 

193.277 

2400 

35.555 

75.393 

194.784 

2500 

35.837 

78.963 

196.241 

2600 

36.106 

82.560 

197.652 

2700 

36.363 

86.184 

199.020 

2800 

36.610 

89.832 

200.347 

2900 

36.847 

93.505 

201.636 

3000 

37.076 

97.202 

202.888 

3100 

37 .298 

100.920 

204.108 

3200 

37 .513 

104.661 

205.295 

3300 

37.723 

108.423 

206.453 

3400 

37.928 

112.205 

207.582 

3500 

38.129 

116,008 

208.685 

3600 

38.326 

119.831 

209.761 

3700 

38.520 

123.673 

210.814 

3800 

38.711 

127.536 

211.844 

3900 

38.899 

131,416 

212.852 

4000 

39.085 

135.316 

213.839 

4100 

39,269 

139.233 

214.807 

4200 

39.450 

143.169 

215.755 

4300 

39.629 

147.123 

216.685 

4400 

39.806 

151 . 095 

217.598 

4500 

39.980 

155.084 

218.495 

4600 

40 151 

159.091 

219.376 

4700 

40.318 

163.114 

220.241 

4800 

40.482 

167.154 

221.091 

4900 

40.641 

171.210 

221.928 

5000 

40.796 

175.282 

222.750 

5100 

40.945 

179.370 

223.560 

5200 

41 .088 

183.471 

224.356 

5300 

41.226 

187,587 

225.140 

5400 

41.357 

191.716 

225.912 

5500 

41.480 

195.858 

226.672 

5600 

41.597 

200.012 

227.420 

5700 

41.704 

204.177 

228.158 

5800 

41.804 

208.353 

228.884 

5900 

41.894 

212.538 

229.599 

6000 

41.975 

216.731 

230.304 

6200 

42.108 

225.140 

231.683 

6400 

42.201 

233.572 

233.021 

6600 

42.253 

242.018 

234.320 

6800 

42.264 

250.470 

235.582 

7000 

42.234 

258.920 

236.807 

7200 

42.165 

267.360 

237.996 

7400 

42.056 

275.783 

239.150 

7600 

41.911 

284.180 

240.269 

7800 

41.732 

292.546 

241.356 

8000 

41.520 

300.871 

242.410 



H°(T) 

-Q°(T)/r 

J/mol-K 

kJ/mol 

J/mol-K 

0.000 

-8.468 

INFINITE 

50.332 

'7.103 

219.694 

70.736 

“5.469 

155.417 

82.699 

-4.123 

139.153 

90.947 

-2.775 

133.287 

97.286 

-1.379 

131 .158 

102.279 

0.000 

130.681 

102.454 

0.053 

130.681 

106 .842 

1.501 

131.036 

110.650 

2.958 

131.820 

117.039 

5.881 

133.975 

122.280 

8.810 

136.394 

126.725 

11.748 

138.822 

130.587 

14.701 

141 . 172 

134.003 

17.675 

143.412 

137 .068 

20.679 

145.536 

139.851 

23.718 

147.549 

142.402 

26.796 

149.459 

144.760 

29.917 

151.274 

146.953 

33.081 

153.002 

149.007 

36.289 

154.653 

150.938 

39.540 

156 .231 

152.762 

42.834 

157.743 

154.492 

46.168 

159.196 

156.138 

49.540 

160.595 

157.709 

52.950 

161.943 

159.212 

56.395 

163.244 

160.652 

59.874 

164.501 

162.037 

63.384 

165.719 

163.370 

66.925 

166.898 

164.656 

70.495 

168.043 

165.898 

74.092 

169.155 

167.100 

77.716 

170.236 

168.264 

81.364 

171 .288 

169.393 

85.037 

172.313 

170.487 

88.734 

173.310 

171.553 

92.452 

174.285 

172.588 

96.193 

175.235 

173.597 

99.955 

176.163 

174.580 

103.737 

177.071 

175.540 

107.540 

177.959 

176.474 

111.363 

178.827 

177.389 

115.205 

179.677 

178.282 

119.067 

180.510 

179.156 

122.947 

181.327 

180.010 

126.848 

182.127 

180.848 

130.765 

182.913 

181.667 

134.701 

183.683 

182.470 

138.655 

184.440 

183.258 

142.627 

185.183 

184.032 

146.616 

185.914 

184.791 

150.623 

186.632 

185.536 

154.646 

187.338 

186.267 

158.686 

188.032 

186.987 

162.742 

188.715 

187.694 

166 .814 

189.387 

188.390 

170.902 

190.050 

189.073 

175.003 

190.702 

189.746 

179.119 

191.344 

190.409 

183.248 

191.977 

191.062 

187.390 

192.601 

191.704 

191.544 

193.216 

192.338 

195.709 

193.823 

192.961 

199.884 

194.421 

193.576 

204.069 

195.011 

194.182 

208.263 

195.594 

195.370 

216.672 

196.736 

196.526 

225.104 

197.849 

197.651 

233.550 

198.934 

198.748 

242.002 

199.994 

199,819 

250.452 

201.028 

200.863 

258.892 

202. 039 

201.882 

267.315 

203.027 

202.877 

275.712 

203.991 

203.851 

284.077 

204.936 

204.802 

292.403 

205.860 


T 

K 

0 

50 

100 

150 

200 

250 

298.15 

300 

350 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2300 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

6200 

6400 

6600 

6800 

7000 

7200 

7400 

7600 

7800 

8000 
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TABLE #1.21. ■ Concluded. 


T 

K 


8200 

41 .280 

8400 

41.014 

8600 

40.724 

S800 

40.415 

9000 

40.088 

9200 

39.745 

940 0 

39.391 

9600 

39.027 

9800 

38.655 

10000 

38.277 

10500 

37.321 

11000 

36.367 

11500 

35.432 

12000 

34.530 

12500 

33.669 

13000 

32.855 

13500 

32.089 

14000 

31.373 

14500 

30.706 

15000 

30.085 

15500 

29.510 

16000 

28.976 

16500 

28.483 

17000 

28.025 

17500 

27.602 

18000 

27.211 

18500 

26.848 

19000 

26.511 

19500 

26.200 

20000 

25.910 


H o (T)-H°(0) 

S°(T) 

kj/mol 

J/mol-K 

309.152 

243.432 

317.381 

244.424 

325.556 

245.385 

333.670 

246.318 

341.720 

247.223 

349.704 

248 .100 

357.618 

248.951 

365.460 

249.776 

373.228 

250.577 

380.922 

251.354 

399.823 

253.199 

418.244 

254.914 

436.193 

256.510 

453.681 

257.999 

470.730 

259.390 

487.359 

260.695 

503.593 

261.921 

519.457 

263.074 

534.975 

264.163 

550.171 

265.194 

565.068 

266.171 

579.688 

267.099 

594. D51 

267.983 

608.177 

268.827 

622.083 

269.633 

635.785 

270.405 

649.299 

271.145 

662.638 

271.857 

675.815 

272.541 

688.841 

273.201 


-{G°(T)-H°(0)}/T 

H°(T) 

J/mol-K 

kJ/mol 

205.731 

300.684 

206.641 

308.913 

207.530 

317 . 088 

208.401 

325.202 

209.255 

333.252 

210.089 

341.236 

210.907 

349.150 

211.708 

356.992 

212.493 

364.760 

213.262 

372.453 

215.121 

391.355 

216.891 

409.776 

218.580 

427.725 

220.192 

445.213 

221.731 

462.262 

223.205 

478.891 

224.617 

495.125 

225.970 

510.989 

227.268 

526.507 

228.516 

541.703 

229.715 

556.600 

230.868 

571.220 

231.980 

585.583 

233.052 

599.709 

234.085 

613.615 

235.083 

627.317 

236.047 

640.831 

236.981 

654.170 

237.884 

667.347 

238.759 

680.373 


-G°(ryr 

T 

J/mol-K 

K 

206.764 

8200 

207.649 

8400 

208.515 

8600 

209.364 

8800 

210.195 

9000 

211.010 

9200 

211.808 

9400 

212.590 

9600 

213.357 

9800 

214.109 

10000 

215.928 

10500 

217.661 

11000 

219.316 

11500 

220.897 

12000 

222 . 409 

12500 

223.857 

13000 

225.245 

13500 

226.574 

14000 

227.852 

14500 

229 . 080 

15000 

230.261 

15500 

231.397 

16000 

232-493 

16500 

233.550 

17000 

234 . 569 

17500 

235.554 

18000 

236.505 

18500 

237.427 

19000 

238.318 

19500 

239.182 

20000 
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TABLE 111.22. • SELECTED THERMODYNAMIC FUNCTIONS FOR He 


T 

JL 

H°(T>H°(0) 

S°(T) 


H°(T) 

-Q°fT)/T 

r 

K 

J/mol-K 

kJ/mol 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0.000 

0.000 

“6,197 

INFINITE 

o 

100 

20.786 

2.079 

103.446 

82.660 

-4.119 

144.634 

100 

200 

20 .786 

4.157 

117.854 

97.068 

-2.040 

128 .055 

200 

298 .15 

20 .786 

6 .197 

126.154 

105.367 

0.000 

126 .154 

298 . 15 

300 

20.756 

6.236 

126.282 

105.496 

0.038 

126 .154 

300 

40 0 

20 .786 

8.315 

132.262 

111.476 

2.117 

126 . 969 

400 

500 

20 . 756 

10 .393 

136.900 

116.114 

4.196 

128.509 

500 

600 

20.786 

12.472 

140.690 

119.904 

6.27 4 

130 . 233 

6 00 

700 

20.786 

14.550 

143.894 

123.108 

8.353 

131 . 962 

7 00 

800 

20.786 

16.629 

146.670 

125.884 

10.432 

133.631 

800 

900 

20.756 

18 .708 

149.118 

128.332 

12.510 

135.218 

900 

1000 

20.786 

20.786 

151.308 

130.522 

14.589 

136.720 

1000 

1100 

20.786 

22.865 

153.290 

132.503 

16.667 

138.137 

HOD 

1200 

20.786 

24.944 

155.098 

134.312 

18.746 

139 . 476 

1200 

1300 

20.786 

27.022 

156.762 

135.976 

20.825 

140.743 

1300 

1400 

20.786 

29.101 

158.302 

137.516 

22.903 

141 . 943 

1400 

1500 

20.786 

31.179 

159.736 

138.950 

24.982 

143.082 

1500 

1600 

20.786 

33.258 

161.078 

140.292 

27.061 

144.165 

1600 

1700 

20.786 

35.337 

162.338 

141.552 

29.139 

145 .197 

1700 

1800 

20.786 

37 .415 

163.526 

142.740 

31.218 

146 .183 

1800 

1900 

20.786 

39.494 

164.650 

143.864 

33.296 

147 . 126 

1900 

2000 

20.786 

41 .573 

165.716 

144.930 

35.375 

148.029 

2000 

2100 

20.786 

43.651 

166.730 

145.944 

37.454 

148 .895 

2100 

2200 

20.786 

45.730 

167.697 

146.911 

39.532 

149.728 

2200 

2300 

20 .786 

47 .808 

168.621 

147.835 

41 .611 

150 . 530 

2300 

2400 

20.786 

49.887 

169.506 

148.720 

43.690 

151 . 302 

2400 

2500 

20.786 

51.966 

170.355 

149.568 

45.768 

152.047 

2500 

2600 

20.786 

54.044 

171.170 

150.384 

47.847 

152.767 

2600 

27 00 

20.786 

56.123 

171.954 

151.168 

49.926 

153 . 463 

2700 

2800 

20.786 

58.202 

172.710 

151.924 

52.004 

154. 137 

28 DO 

2900 

20.786 

60.280 

173.440 

152.653 

54.083 

154 .791 

2900 

3000 

20.786 

62.359 

174.144 

153.358 

56,161 

155.424 

3000 

3100 

20.786 

64.437 

174.826 

154.040 

58.240 

156 . 039 

3100 

3200 

20 . 786 

66.516 

175.486 

154.700 

60.319 

156.636 

3200 

3300 

20 . 786 

68.595 

176.126 

155.339 

62.397 

157 . 217 

3300 

3400 

20.786 

70.673 

176.746 

155.960 

64.476 

157.783 

3400 

3500 

20 .786 

72.752 

177.349 

156.562 

66.555 

158.333 

3500 

3600 

20 . 786 

74.831 

177.934 

157.148 

68.633 

158 . 869 

3600 

57 CO 

20.786 

76.909 

178.504 

157.717 

70.712 

159 .392 

3700 

3800 

20 .786 

78.988 

179.058 

158.272 

72.790 

159.903 

3800 

3900 

20 . 786 

81.066 

179.598 

158.812 

74.869 

160. 401 

3900 

4 0 0 0 

20 . 786 

83.145 

180.124 

159.338 

76.948 

160.887 

4000 

4100 

20 . 786 

85.224 

180.638 

159.851 

79.026 

161 . 363 

4100 

420 0 

20.786 

87.302 

181.138 

160.352 

81.105 

161,828 

4200 

4 3 L r. 

20 . 786 

89.381 

181.628 

160.841 

83.184 

162.283 

4300 

4400 

20 .786 

91.460 

182.105 

161.319 

85.262 

162.728 

4400 

4500 

2C . 786 

93.538 

182.573 

161.786 

87.341 

163.163 

4500 

4600 

20 . 786 

95.617 

183.029 

162.243 

89.419 

163.590 

4600 

4 7 0 C 

20 . 786 

97.695 

183.476 

162.690 

91.498 

164 . 009 

4700 

4 8 C 0 

20.766 

99.774 

183.914 

163.128 

93.577 

164.419 

4800 

4900 

2 C .7 86 

101 .853 

184.343 

163.556 

95.655 

164 .821 

4900 

5000 

20 . 786 

103.931 

184.763 

163.976 

97.734 

165.2X6 

5000 

5100 

20.786 

106 . 010 

185.174 

164.388 

99.813 

165.603 

5100 

5200 

20 . 786 

108 . 089 

185.578 

164.792 

101.891 

165.983 

5200 

53 10 

20.786 

110.167 

185.974 

165.188 

103.970 

166.357 

5300 

5400 

20 . 786 

112.246 

186.362 

165.576 

106.048 

166 .724 

5400 

5500 

20.786 

114.325 

186.744 

165.957 

108.127 

167.084 

5500 

56CC 

20 766 

116.403 

187.118 

166.332 

110.206 

167 .439 

5600 

5700 

20.756 

118.482 

187.486 

166 .700 

112.284 

167 .787 

5700 

5800 

20 . 786 

120.560 

187.848 

167.061 

114.363 

168 . 130 

5800 

5900 

20 .786 

122,639 

188.203 

167.417 

116.442 

168.467 

5900 

6 000 

20.766 

124.718 

138.552 

167.766 

118.520 

168.799 

6000 

6200 

20.786 

128.875 

189.234 

168.448 

122.677 

169.447 

6200 

6400 

20.786 

133.032 

189.894 

169.108 

126.835 

170.076 

6400 

6600 

20.786 

137.189 

190.534 

169.747 

130.992 

170.686 

6600 

6800 

20.786 

141.347 

191.154 

170.368 

135.149 

171 . 279 

6800 

7000 

20.786 

145.504 

191 .757 

170.970 

139.306 

171.856 

7000 

7200 

20.786 

149.661 

192.342 

171.556 

143.464 

172.417 

7200 

7400 

20 .786 

153.818 

192.912 

172.125 

147.621 

172,963 

7400 

7600 

20.786 

157.976 

193.466 

172.680 

151.778 

173.495 

7600 

7800 

20.786 

162.133 

194.006 

173.220 

155.936 

174 . 014 

7800 

8000 

20.786 

166.290 

194.532 

173.746 

160.093 

174.521 

8000 
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TABLE 111.22 • Concluded. 


T 

K 

J/mfi-K 

H°{T)-H°(0) 

kJ/mol 

s°m 

J/mol-K 

-|G°(T)-H o (0)}/T 

J/mot-K 

H°(T) 

kJ/mol 

■G°m^ 

J/mol-K 

T 

K 

8200 

8400 

8600 

8800 

9000 

20.786 

20.786 

20.786 

20.786 

20.786 

170.447 

174.605 

178.762 

182.919 

187.076 

195.045 
195.546 
196 . 036 
196,513 
196 . 980 

174.259 

174.760 

175.249 

175.727 

176.194 

164.250 

168.407 

172.565 

176.722 

180.879 

175.015 

175.498 

175.970 

176.431 

176.883 

8200 

8400 

8600 

8800 

9000 

9200 

9400 

9600 

9800 

10000 

20.786 
20.786 
20.786 
20.786 
20 .786 

191.234 
195.391 
199.548 
203.705 
207 .863 

197.437 

197.884 

198.322 

198.751 

199.171 

176.651 
177.098 
177 .536 
177.964 
178.384 

185.036 

189.194 

193.351 

197.508 

201.665 

177.325 

177.757 

178.181 

178.597 

179.004 

9200 
9400 
9600 
9800 
1 000 0 

10500 

11000 

11500 

12000 

12500 

20.786 

20.786 

20.786 

20.786 

20.787 

218.256 
228 .649 
239.042 
249.435 
259.829 

200.185 

201.152 

202.076 

202.960 

203.809 

179.398 

180.365 

181.289 

182.174 

183.023 

212.058 

222.452 

232,845 

243.238 

253.631 

179.989 

180.929 

181.828 

182.691 

183.518 

10500 

11000 

11500 

12000 

12500 

13000 

13500 

14000 

14500 

15000 

20.787 

20.787 

20 .788 
20 .790 
20.792 

270.222 
280.616 
291.009 
301 .404 
311.799 

204.624 
205.409 
206.165 
206 .894 
207 . 599 

183.838 

184.622 

185.378 

186.108 

186.812 

264.025 

274.418 

284.812 

295.206 

305.602 

184.315 

185.081 

185.821 

186.535 

187.226 

13000 

13500 

14000 

14500 

15000 

15500 
16000 
16500 
17 000 
17500 

20.795 
20.800 
20.807 
20.817 
20 .829 

322.196 

332.595 

342.996 

353.402 

363.812 

208.281 

208.941 

209.581 

210.203 

210.806 

187.494 

188.154 

188.794 

189.414 

190.017 

315.998 

326.397 

336.799 

347.205 

357.615 

187.894 

188.541 

189.169 

189.779 

190.371 

15500 

16000 

16500 

17000 

17500 

18000 

18500 

19000 

19500 

20000 

20.833 

20.842 

20.860 

20.882 

20.910 

374.215 

384.625 

395.050 

405.484 

415.931 

211.392 

211.963 

212.519 

213.061 

213.590 

190.602 

191.172 

191.726 

192.267 

192.793 

368.018 

378.428 

388.853 

399.286 

409.734 

190.947 

191.507 

192.053 

192.584 

193.103 

18000 

18500 

19000 

19500 

20000 
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TABLE lii.23. - SELECTED THERMODYNAMIC FUNCTIONS FOR Hfl(cr,l) 


T 


( 

2° 

H°(T)-H°<0) 

S' 

3 m 

K 


J/mS-K 

kJ/mol 

J/mol-K 

0 


0 

.000 

0 

. 000 

0 

. 000 

100 


24 

.255 

1 

.706 

37 

.219 

150 


25 

.878 

2 

.963 

47 

. 393 

200 


27 

.275 

4 

.291 

55 

.022 

234. 

.29 

28 

.485 

5 

.246 

59 

.428 

234 . 

29 

28 

.476 

7 

.541 

69 

.225 

250 


28 

.351 

7 

.988 

71 

.069 

298. 

15 

27 

.978 

9 

.343 

76 

. 028 

300 


27 

.963 

9 

.395 

76 

.201 

350 


27 

.639 

10 

.784 

80 

.486 

400 


27 

.414 

12 

.160 

84 

.161 

450 


27 

.267 

13 

,527 

87 

.381 

500 


27 

.175 

14, 

.883 

90, 

.248 

550 


27 

.129 

16 

.245 

92 

.836 

600 


27 

.139 

17, 

.602 

95 

.197 

700 


27 , 

.291 

20 , 

.322 

99 

.389 

800 


27 , 

.582 

23. 

. 065 

103 

.052 

900 


27. 

.896 

25. 

.839 

106. 

.318 

1000 


28. 

,210 

28. 

.644 

109. 

.274 

noo 


28. 

.523 

31. 

.481 

111. 

.977 

1200 


28. 

.837 

34. 

349 

114. 

.472 

1300 


29 . 

.151 

37 . 

248 

116 . 

793 

1400 


29. 

465 

40 . 

179 

118. 

.965 

1500 


29 . 

778 

43. 

141 

121. 

008 

1600 


30 . 

092 

46 . 

135 

122. 

940 

1700 


30. 

406 

49 . 

159 

124. 

774 

1800 


30. 

719 

52. 

216 

126. 

521 

1900 


31 . 

033 

55. 

303 

128 . 

190 

2000 


31 . 

347 

58. 

422 

129. 

790 


-{O°(T>H o (0)}/T 

H°(T) 

-G°(T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-9.343 

INFINITE 

0 

20.159 

-7.6 37 

113.589 

100 

27.640 

-6.380 

89.926 

150 

33.567 

-5.052 

80.282 

200 

37.037 

-4.097 

76.915 

234.29 

37.037 

-1.802 

76.915 

234.29 

39.117 

-1.355 

76.489 

250 

44.691 

0.000 

76.028 

298 . 15 

44.884 

0.052 

76 . 028 

300 

49.675 

1 .441 

76 .369 

350 

53.761 

2.817 

77.118 

400 

57.321 

4.184 

78.083 

450 

60.472 

5.545 

79.158 

500 

63.300 

6.902 

80.287 

550 

65.860 

8.259 

81.432 

600 

70.358 

10.979 

83.705 

700 

74.221 

13.722 

85.899 

800 

77.608 

16.496 

87.989 

900 

80.630 

19.301 

89.973 

1000 

83,358 

22.138 

91.852 

1100 

85.848 

25.006 

93.634 

1200 

88.141 

27.905 

95.328 

1300 

90.266 

30.836 

96.939 

1400 

92.247 

33.798 

98.476 

1500 

94.106 

36.792 

99.945 

1600 

95.857 

39.816 

101.353 

1700 

97.512 

42.873 

102.703 

1800 

99.083 

45.960 

104.001 

1900 

100.579 

49.079 

105.250 

2000 
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TABLE 111.24. - SELECTEO THERMODYNAMIC FUNCTIONS FOR ycr.l) 


T 

C° 

H°(T)-H°(0) 

s°m 

K 

J/mfi-K 

kJ/mol 

J/mol-K 

o 

0.000 

0.000 

0 . 000 

5 

0.580 

0.001 

0.192 

10 

4.030 

0.011 

1 . 464 

15 

10.250 

0.046 

4 . 226 

20 

16.180 

0.112 

8 . 000 

25 

21.510 

0.207 

12.201 

30 

25.760 

0.326 

16 . 518 

35 

28.910 

0.462 

20.732 

40 

31.620 

0.619 

24.773 

45 

33.930 

0.778 

28.635 

50 

35.860 

0.953 

32.317 

60 

39 . 090 

1.328 

39 . 146 

7 0 

41.650 

1.733 

45.380 

SO 

43.320 

2.158 

51 . 053 

90 

44.740 

2.598 

56.237 

100 

45.650 

3.051 

61 . 007 

110 

46.860 

3.514 

65.421 

120 

47 .730 

3.987 

69.538 

130 

48 . 480 

4.468 

73.38 / 

140 

49.020 

4.956 

77 . 002 

150 

49.590 

5.448 

80 . 400 

160 

50.070 

5.947 

83.617 

170 

50.490 

6.449 

86 .663 

130 

50.870 

6.956 

89.563 

190 

51.230 

7.467 

92.324 

200 

51.570 

7.981 

94.960 

210 

52.050 

8.499 

97 . 487 

220 

52.460 

9.020 

99 . 910 

230 

52.790 

9.546 

102,249 

240 

53.050 

10.076 

104 . 504 

250 

53.250 

10.607 

106 ,671 

260 

53.420 

11.140 

108.763 

27 0 

53.610 

11.675 

110.784 

280 

53.860 

12.213 

112.738 

290 

54 . 150 

12.752 

114.629 

298 .15 

54 . 440 

13.196 

116 . 139 

300 

54.517 

13.297 

116 .476 

320 

55.360 

14.396 

120 . 021 

340 

56.952 

15.518 

123.424 

360 

58 .785 

16.675 

126 .730 

380 

60.811 

17.871 

129.962 

386.75 

61.531 

18.284 

131.039 

386 .75 

79.555 

33.949 

171.543 

400 

79 . 555 

35.003 

174 . 223 

500 

79.555 

42.959 

191.975 

600 

79.555 

50.914 

206.480 

700 

79 . 555 

58.870 

218.743 

800 

79 . 555 

66.825 

. 229.366 

900 

79.555 

74 .781 

238 .737 

1000 

79.555 

82.736 

247 .119 

1100 

79.555 

90.692 

254.701 

1200 

79.555 

98.647 

261,623 

1300 

79.555 

106.603 

267.991 

1400 

79.555 

114.558 

273.887 

1500 

79.555 

122.514 

279.375 

1600 

79.555 

130.469 

284.510 

1700 

79.555 

138.425 

289.333 

1500 

79.555 

146.380 

293.880 

1900 

79.555 

154.336 

298 . 181 

2000 

79.555 

162.291 

302.262 

2100 

79.555 

170.247 

306 . 143 

2200 

79.555 

178.202 

309.844 

2300 

79.555 

186 . 158 

313.381 

2400 

79.555 

194.113 

316.767 

2500 

79.555 

202.069 

320.014 

2600 

79.555 

210.024 

323.134 

2700 

79.555 

217,980 

326.137 

250 0 

79,555 

225.935 

329.030 

2900 

79.555 

233.891 

331.822 

3000 

79.555 

241.846 

334.519 

3100 

79.555 

249.802 

337.127 

3200 

79.555 

257.757 

339.653 

3300 

79.555 

265.713 

342.101 

3400 

79.555 

273.668 

344.476 

3500 

79.555 

281.624 

346.782 

36 00 

79.555 

289.579 

349.023 

3700 

79.555 

297.535 

351 . 203 

3800 

79.555 

305.490 

353.325 

390 D 

79-555 

313.446 

355.391 

4000 

79.555 

321 .401 

357 .405 



H°m 

- G°CTVT 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-13.196 

INFINITE 

0 

0 . 048 

-13.195 

2639.248 

5 

0 . 364 

-13.185 

1319.964 

1 0 

1 .159 

-13.150 

880 .893 

1 5 

2 .400 

-13 . 084 

662.200 

20 

3 .921 

-12.989 

531.761 

25 

5.651 

-12,870 

445.518 

30 

7.532 

-12.734 

384.561 

35 

9.298 

-12.577 

339.198 

40 

11.346 

-12.418 

304.591 

45 

13.257 

-12.243 

277.177 

50 

17.013 

-11.868 

236.946 

60 

20.623 

-11. 463 

209.137 

70 

24 . 078 

-11.038 

189 . 028 

80 

27 . 370 

-10.598 

173.993 

90 

30.497 

-10.145 

162. 457 

100 

33.476 

-9.682 

153.439 

110 

36.313 

-9.209 

146.280 

120 

39.018 

-8.728 

140.525 

130 

41 .602 

-8.240 

135.859 

140 

44 . 080 

-7.748 

132.053 

1 50 

46 .448 

-7.249 

128.923 

16 0 

48.728 

-6.747 

126.351 

170 

50 .919 

-6.240 

1 2". . 230 

180 

53 . 024 

-5.729 

122.477 

190 

55.055 

-5.215 

121.035 

200 

57 . 016 

-4.697 

119.856 

210 

58.910 

-4.176 

118.892 

220 

60,745 

-3.650 

118.119 

230 

62 . 521 

-3.120 

117.504 

240 

64.243 

-2.589 

117 .027 

250 

65.917 

-2.056 

116.671 

260 

67 .543 

-1.521 

116.417 

27 0 

69 . 120 

-0.983 

116.249 

280 

70.657 

-0.444 

116 . 160 

290 

71 .879 

0.000 

116.139 

298 . 15 

72 . 153 

0.101 

116 . 139 

300 

75.033 

1.200 

116.271 

320 

77.783 

2.322 

116.595 

340 

80.411 

3.479 

117 .066 

36 0 

82 . 933 

4.675 

117.659 

380 

83.763 

5.088 

117.883 

386 . 7 5 

83 . 763 

20.753 

117.883 

386.75 

86,715 

21.807 

119.705 

400 

106.058 

29.763 

132.450 

500 

121.623 

37.718 

143.616 

600 

134.644 

45.674 

153.495 

700 

145.835 

53.629 

162.330 

800 

155.647 

61.585 

170.309 

900 

164.383 

69.540 

177.579 

1000 

172.254 

77.496 

184.250 

1100 

179.417 

85.451 

190.414 

1200 

185.989 

93.407 

196 . 140 

1300 

192.059 

101.362 

201.485 

1400 

197.700 

109.318 

206.497 

1500 

202 . 967 

117.273 

211.214 

1600 

207 .906 

125.229 

215.669 

1700 

212.558 

133.184 

219.889 

1800 

216.952 

141.140 

223.897 

1900 

221 . 116 

149.095 

227 .714 

2000 

225.074 

157 .051 

231.357 

2100 

228.843 

165.006 

234.842 

2200 

232.443 

172.962 

238.180 

2300 

235 .886 

180.917 

241.384 

2400 

239.187 

188.873 

244.465 

2500 

242.356 

196.828 

247.431 

2600 

245.404 

204.784 

250.291 

27 00 

248.339 

212.739 

253.052 

2800 

251 .170 

220.695 

255.720 

2900 

253.903 

228.650 

258.302 

3000 

256.546 

236 .606 

260.803 

3100 

259 .104 

244.561 

263.228 

3200 

261.582 

252.517 

265.581 

3300 

263.985 

260.472 

267.867 

3400 

266.318 

268.428 

270.089 

3500 

268 .585 

276.383 

272.250 

3600 

270.788 

284.339 

274.355 

3700 

272.932 

292.294 

276.405 

3800 

275 . 020 

300.250 

278.404 

3900 

277 .055 

308 .205 

280.354 

4000 
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TABLE 111.24. • Concluded. 


T 

°P 

H°{T)-H°(0) 

S°(T) 

K 

J/m&K 

kj/mol 

J/mol-K 

4100 

79.555 

329.357 

359.370 

4200 

79.555 

337.312 

361 .287 

4300 

79.555 

345.268 

363.159 

4400 

79.555 

353.223 

364.988 

4500 

79.555 

361.179 

366.775 

4600 

79.555 

369.134 

368.524 

47 0 0 

79.555 

377,090 

370.235 

4800 

79.555 

385.045 

371.910 

4900 

79.555 

393.001 

373.550 

5000 

79.555 

400.956 

375.157 

5100 

79.555 

408 .912 

376 .733 

5200 

79.555 

416 .867 

378.278 

5300 

79.555 

424.823 

379.793 

5400 

79.555 

432.778 

381.280 

5500 

79.555 

440.734 

382.740 

5600 

79.555 

448 .689 

384.173 

5700 

79.555 

456.645 

385.581 

5800 

79.555 

464.600 

386.965 

5900 

79.555 

472.556 

388 . 325 

6000 

79.555 

480.511 

389.662 


-{G°(T)-H°( 0 )}/r 

H°(T) 

-G°ayr 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

279.039 

316.161 

282.257 

4100 

280.974 

324.116 

284.116 

4200 

282.864 

332.072 

285.933 

4300 

284.710 

340.027 

287.709 

4400 

286.514 

347.983 

289.446 

4500 

288.277 

355.938 

291.146 

4600 

290.003 

363.894 

292.811 

4700 

291.692 

371.849 

294.441 

4800 

293.346 

379.805 

296.039 

4900 

294.966 

387.760 

297.605 

5000 

296.554 

395.716 

299.142 

5100 

298.111 

403.671 

300.649 

5200 

299.638 

411.627 

302.128 

5300 

301.136 

419.582 

303.580 

5400 

302.606 

427.538 

305.006 

5500 

304.050 

435.493 

306.407 

5600 

305,468 

443.449 

307.783 

5700 

306.862 

451.404 

309.137 

5800 

308.231 

459.360 

310.467 

5900 

309.577 

467.315 

311.776 

6000 
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TABLE 111.25, - SELECTED THERMODYNAMIC FUNCTIONS FOR K(cr,i) 


T 

K 


H°(T)-H°(0) 

kJ/mol 

S°(T) 

J/mol'K 

-{Q°(T)-H°(0)}/T 

J/mol-K 

H°(T) 

kJ/mol 

-G°oy r 

J/mol-K 

T 

K 

0 

100 

200 

298.15 

300 

356 .86 

0.000 
24.650 
26.820 
29 .600 
29.671 
32.130 

0.000 
1 .753 
4.325 
7.088 
7.143 
8.276 

0.000 
35.590 
53.467 
64.680 
64 .863 
68.422 

0.000 

18.260 

31.842 

40.907 

41.053 

43.854 

-7.088 

-5.355 

-2.763 

0.000 

0.055 

1.188 

INFINITE 

B9.140 

67.282 

64.680 

*64.680 

64.896 

0 

100 

200 

298 .15 
300 

336.86 

336.86 

400 

500 

32.129 
31 .552 
30.741 

10.597 

12.607 

15.720 

75.313 

80.784 

87.734 

43.854 
49 .266 
56.294 

3.509 

5.519 

8.632 

64.896 
66 .986 
70.470 

336.86 

400 

500 

600 

700 

800 

900 

1000 

30.158 

29.851 

29.838 

30.130 

30.730 

18.763 

21.761 

24.743 

27.739 

30.779 

93.283 
97.905 
101.887 
105.415 
108 .618 

62.011 

66.818 

70.958 

74.594 

77.839 

11 .675 
14.673 
17 .655 
20.651 
23.691 

73.825 

76.944 

79.818 

82.469 

84.927 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

31.643 

32.870 

34.411 

36.268 

38.440 

33.895 
37.118 
40.480 
44.011 
47 .744 

111.587 

114.391 

117.081 

119.697 

122.271 

80.773 

83.459 

85.943 

88.261 

90.442 

26.807 

30.030 

33.392 

36.923 

40.656 

87.217 

89.366 

91.395 

93.323 

95.167 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

40 .929 
43.734 
46 .856 
50.295 
54 . 050 

51 .710 
55.940 
60.467 
65.322 
70.537 

124.830 
127 .394 
129.980 
132.605 
135.278 

92.511 

94.488 

96.387 

98.225 

100.009 

44.622 

48.852 

53.379 

58.234 

63.449 

96.941 
98 .658 
100.325 
101.956 
103,553 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

58.123 

62.512 

76.143 

82.172 

138.013 

140.817 

101.754 

103.466 

69.055 

75.084 

105.130 

106.688 

2100 

2200 
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TABLE III 26 - SELECTED THERMODYNAMIC FUNCTIONS FOR Kr 


T 

C o 

H°(T)'H°(0) 

S°(T) 

-{G°(T)-H o (0)}/T 

H°(T) 

*G°(T)/T 

T 

K 

J/mol-K 

kJ/moi 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0. 000 

0.000 

0.000 

0.000 

-6.197 

INFINITE 

0 

100 

20.786 

2.079 

141.379 

120,593 

-4.119 

182.567 

100 

200 

20.786 

4.157 

155.787 

135.001 

-2.040 

165 . 988 

200 

298 . 15 

20.786 

6.197 

164.086 

143.300 

0.000 

164 . 086 

298 . 15 

300 

20.786 

6.236 

164.215 

143.429 

0.038 

16 4. 087 

300 

400 

20.786 

8.315 

170,195 

149.409 

2.117 

164.902 

400 

500 

20.786 

10.393 

174.833 

154.047 

4.196 

166.442 

500 

600 

20 .786 

12.472 

178.623 

157.837 

6 .274 

168 . 166 

600 

700 

20.786 

14.550 

181.827 

161.041 

8.353 

169.894 

700 

800 

20.786 

16.629 

184.603 

163.817 

10.432 

171 . 563 

800 

900 

20.786 

18.708 

187.051 

166.265 

12.510 

173.151 

900 

1000 

20.786 

20.786 

189.241 

168.455 

14.589 

174.652 

1000 

1100 

20.786 

22.865 

191.222 

170.436 

16.667 

176 . 070 

1100 

1200 

20.786 

24.944 

193.031 

172.245 

18.746 

177.409 

1200 

1300 

20.786 

27.022 

194.695 

173.908 

20.825 

178.676 

1300 

1400 

20.786 

29.101 

196.235 

175.449 

22.903 

179.876 

1400 

1500 

20.786 

31.179 

197.669 

176.883 

24.982 

181.015 

1500 

1600 

20.786 

33.258 

199.011 

178.224 

27.061 

182.098 

1600 

1700 

20.786 

35.337 

200.271 

179.485 

29.139 

183.130 

1700 

1800 

20.786 

37.415 

201.459 

180.673 

31.218 

184.116 

1800 

1900 

20.786 

39.494 

202.583 

181.797 

33.296 

185.058 

1900 

2000 

20.786 

41 .573 

203.649 

182.863 

35.375 

185.962 

2000 

2100 

20.786 

43.651 

204.663 

183.877 

37.454 

186.828 

2100 

2200 

20.786 

45.730 

205.630 

184.844 

39.532 

187.661 

2200 

2300 

20.786 

47.808 

206.554 

185.768 

41.611 

188.462 

2300 

2400 

20.786 

49.887 

207.439 

186.653 

43.690 

189.235 

2400 

2500 

20.786 

51.966 

208.287 

187.501 

45.768 

189 . 980 

2500 

2600 

20.786 

54.044 

209.103 

188.316 

47.847 

190.700 

2600 

2700 

20.786 

56.123 

209.887 

189.101 

49.926 

191 . 396 

2700 

2800 

20.786 

58.202 

210.643 

189.857 

52.004 

192.070 

2800 

2900 

20.786 

60.280 

211.372 

190.586 

54.083 

192.723 

2900 

3000 

20.786 

62.359 

212.077 

191.291 

56.161 

193.357 

3000 

3100 

20.786 

64.437 

212.759 

191.972 

58.240 

193.972 

3100 

3200 

20.786 

66 . 516 

213.419 

192.632 

60.319 

194.569 

3200 

3300 

20.786 

68.595 

214.058 

193.272 

62.397 

195.150 

3300 

3400 

20.786 

70.673 

214.679 

193.893 

64.476 

195.715 

3400 

3500 

20.786 

72.752 

215.281 

194.495 

66.555 

196,266 

3500 

3600 

20.786 

74.831 

215.867 

195.081 

68.633 

196.802 

3600 

3700 

20.786 

76.909 

216.436 

195.650 

70.712 

197.325 

3700 

3800 

20.786 

78.988 

216.991 

196.205 

72.790 

197.835 

3800 

3900 

20.786 

81 . 066 

217.531 

196.744 

74,869 

198.334 

3900 

4000 

20.786 

83.145 

218.057 

197.271 

76.948 

198.820 

4000 

4100 

20.786 

85.224 

218.570 

197.784 

79.026 

199.296 

4100 

4200 

20.786 

87 . 302 

219.071 

198.285 

81.105 

199.760 

4200 

4300 

20.786 

89.381 

219.560 

198.774 

83.184 

200.215 

4300 

4400 

20.786 

91.460 

220.038 

199.252 

85.262 

200.660 

4400 

450 0 

20,786 

93.538 

220.505 

199.719 

87.341 

201.096 

4500 

4600 

20.786 

95.617 

220.962 

200.176 

89.419 

201.523 

4600 

4700 

20.786 

97.695 

221.409 

200.623 

91.498 

201.942 

4700 

4800 

20 .786 

99.774 

221.847 

201 . 061 

93.577 

202.352 

4800 

4900 

20 . 786 

101.853 

222.275 

201.489 

95.655 

202.754 

4900 

5000 

20 . 786 

103.931 

222.695 

201.909 

97.734 

203.149 

5000 

5100 

20.786 

106.010 

223.107 

202.321 

99.813 

203.536 

5100 

5200 

20.786 

105.089 

223.511 

202.724 

101 .891 

203.916 

5200 

5300 

20.786 

110.167 

223.907 

203.120 

103.970 

204.290 

5300 

5400 

20.786 

112.246 

224.295 

203.509 

106.048 

204.656 

5400 

5500 

20.786 

114.325 

224.676 

203.890 

108.127 

205.017 

5500 

5600 

20.786 

116.403 

225.051 

204.265 

110.206 

205.371 

5600 

5700 

20.786 

118.482 

225.419 

204.633 

112.284 

205.720 

5700 

5800 

20.786 

120.560 

225.780 

204.994 

114.363 

206.063 

5800 

5900 

20.786 

122.639 

226.136 

205.349 

116.442 

206.400 

5900 

6000 

20.786 

124.718 

226.485 

205.699 

118.520 

206.732 

6000 

6200 

20.787 

128.875 

227.167 

206.380 

122.678 

207.380 

6200 

6400 

20.787 

133.032 

227 .827 

207.040 

126.835 

208 . 009 

6400 

6600 

20.787 

137 . 190 

228.466 

207.680 

130.992 

208 .619 

6600 

6800 

20.788 

141.347 

229 .087 

208.301 

135.150 

209 . 212 

6800 

7000 

20.789 

145.505 

229.689 

208.903 

139.307 

209.788 

7000 

7200 

20.790 

149.663 

230.275 

209.489 

143.465 

210 . 349 

7200 

7400 

20.792 

153.821 

230.845 

210.058 

147.624 

210.896 

7400 

7600 

20.795 

157.980 

231.399 

210.613 

151.782 

211.428 

7600 

7800 

20.799 

162.139 

231.940 

211.152 

155.942 

211.947 

7800 

8000 

20.805 

166.300 

232.466 

211.679 

160.102 

212.453 

8000 
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TABLE IH.26 

T 

K 


H°(T)-H°(0) 

kJ/mol 

s°m 

J/mol-K 

8200 

8900 

8600 

8800 

9000 

20.812 

20.822 

20.836 

20.853 

20.875 

170.961 

179.629 

178.790 

182.959 

187.132 

232.980 

233.982 

233.972 

239.951 

239.920 

9200 

9900 

9600 

9800 

10000 

20.903 
20.938 
20.982 
21.035 
21 .079 

191.309 
195.993 
199.685 
203.887 
208 . 086 

235.379 

235.829 

236.270 

236.703 

237.127 

10500 

11000 

11500 

12000 

12500 

21.276 

21.580 

21.959 

22.995 

23.166 

218.666 

229.376 

290.218 

251.250 

262.695 

238.160 

239.156 

290.120 

291.058 

291.983 

15000 

13500 

19000 

19500 

15000 

29.086 

25.079 

26.095 

27,099 

28.719 

279.938 
286.599 
298 .889 
311.616 
325.559 

292.913 

293.826 

299.720 

295.610 

296.555 

15500 

16000 

16500 

17000 

17500 

30.580 
32.672 
39.982 
37 .991 
90.168 

390.379 
356 . 178 
373.082 
391.193 
910.601 

297.527 

298.530 

299.570 

250.651 

251.776 

18000 

18500 

19000 

19500 

20000 

92.977 

95.876 

98.262 

99.989 

50.539 

931.385 

953.593 

975.662 

995.399 

515.259 

252.997 

259.169 

255.330 

256.317 

257.286 


Concluded. 


■{G°(T)-H°(0)}/T 

J/mol-K 

H°(T) 

kJ/moi 

-G°(T)/T 

J/mol-K 

T 

K 

212.192 

212.693 

213.182 

213.660 

219.127 

169.269 

168.927 

172.593 

176.762 

180.939 

212 .948 
213.<431 
213.903 
219.369 
219.816 

8200 

8900 

8600 

8800 

9000 

219.589 

215.032 

215.970 

215.898 

216.319 

185.112 

189.296 

193.988 

197.689 

201.889 

215.258 

215.691 

216.115 

216.531 

216.938 

9200 

9900 

9600 

9800 

10000 

217.339 

218.309 

219.231 

220.121 

220.977 

212.969 

223,178 

239.020 

295.053 

256.997 

217.925 
218.867 
219.770 
220.637 
221 .<47 3 

10500 

11000 

11500 

12000 

12500 

221.803 

222.600 

223.371 

229.119 

229.851 

268.291 

280.351 

292.687 

305.918 

319.362 

222.279 
223 . 059 
223.819 
229 .5<47 
225.269 

13000 

13500 

19000 

19500 

15000 

225.567 
226.269 
226.959 
227 .690 
228.313 

339.177 

399.980 

366.885 

389.996 

909.909 

225.967 

226.656 

227.335 

228.009 

228.667 

15500 

16000 

16500 

17000 

17500 

228.981 

229.695 

230.295 

230.919 

231.523 

925.185 

997.396 

969.965 

989.151 

509.057 

229 . 326 
229.980 
230.621 
231.232 
231.833 

18000 

18500 

19000 

19500 

20000 
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TABLE III 27 . - SELECTED THERMODYNAMIC FUNCTIONS FOR U(cf,fl 


T 

C o 

H°(T>H°(0) 

s°m 


H°(T) 

-G°(T)/T 

T 

K 

J/mol-K 

kj/mol 

J/mol-K 

J/mol-K 

kj/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0 . 000 

0.000 

“4.632 

INFINITE 

0 

ICO 

12.970 

0.494 

7.330 

2.390 

-4.138 

48.710 

100 

200 

21.550 

2.338 

19.852 

8.162 

-2.294 

31 . 322 

200 

250 

23.392 

3.470 

24.872 

10.992 

-1.162 

29 . 520 

250 

298 .15 

24.860 

4.632 

29.120 

13.584 

0.000 

29 . 120 

298 . 15 

300 

24.881 

4.678 

29.274 

13.680 

0.046 

29 . 120 

300 

350 

25.921 

5.945 

33.177 

16.192 

1.313 

29 . 426 

350 

40 0 

27 .584 

7.280 

36.742 

18.541 

2.648 

30 .121 

400 

453 .69 

29.769 

8.819 

40.347 

20.910 

4.187 

31.119 

453.69 

453.69 

30.375 

11.819 

46.960 

20.910 

7.187 

31.119 

453 .69 

500 

30.071 

13.218 

49.897 

23.461 

8.586 

32.725 

500 

600 

29.584 

16.199 

55.334 

28.335 

11.567 

36 . 055 

6 00 

700 

29.248 

19.140 

59.867 

32.525 

14.508 

39 . 142 

7 00 

800 

29.017 

22.052 

63.757 

36.191 

17.420 

41.981 

800 

900 

28.870 

24.946 

67.165 

39.447 

20.314 

44 . 594 

900 

1000 

28.795 

27.829 

70.202 

42.374 

23.197 

47 .006 

1000 

1100 

28.785 

30.707 

72.946 

45.030 

26 .075 

49.241 

1100 

1200 

28.836 

33.588 

75.452 

47.462 

28.956 

51 . 322 

1200 

1300 

28.945 

36 .476 

77 .764 

49.706 

31.844 

53.269 

1300 

1400 

29.111 

39.379 

79.915 

51.787 

34.747 

55.096 

1400 

1500 

29.334 

42.300 

81 .931 

53.730 

37.668 

56.818 

1500 

1600 

29.611 

45.247 

83.832 

55.553 

40.615 

58 . 448 

1600 

1700 

29.942 

48.224 

85.637 

57.270 

43.592 

59 . 995 

1700 

1800 

30.328 

51.237 

87.359 

58.894 

46.605 

61 , 467 

1800 

1900 

30.767 

54.292 

89.011 

60.436 

49.660 

62.874 

1900 

2000 

31 . 26 0 

57.393 

90.601 

61.905 

52.761 

64.221 

2000 

2100 

31-806 

60.546 

92.139 

63.308 

55.914 

65.514 

2100 

2200 

32.406 

63.756 

93.633 

64.653 

59.124 

66 .758 

2200 

2300 

33.058 

67 .028 

95.087 

65.944 

62.396 

67 .958 

2300 

2400 

33.764 

70.369 

96.509 

67.188 

65.737 

69.118 

2400 

2500 

34.522 

73.783 

97.902 

63.389 

69.151 

70.242 

2500 

2600 

35.334 

77.275 

99.272 

69.551 

72.643 

71 .332 

26 00 

2700 

36 .198 

80.851 

100.622 

70.677 

76.219 

72.392 

27 00 

2500 

37 .115 

84.517 

101.954 

71.770 

79.885 

73 . 424 

28 00 

2900 

38.084 

88 . 276 

103.274 

72.834 

83.644 

74 . 431 

29 00 

3000 

39.107 

92.135 

104.582 

73.870 

87.503 

75.414 

3000 
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T 

K 

0 

20 
30 
40 
50 
60 
70 
80 
90 
100 
120 
140 
160 
180 
200 
220 
240 
260 
28 0 

298.15 

300 

350 

400 

450 

500 

600 
700 
800 
900 
cr 923 

l 923 
1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 


j/mS-K 

0 .000 
0.396 
1.414 
3.404 

5.710 
8.092 
10.398 
12.502 
14.291 
15.671 
18.047 
19.717 
20.957 
21 .907 
22.649 
23.241 
23.721 
24.124 
24.477 
24.775 
24.862 
25.642 
26.234 
26.741 
27.218 

28.192 

29.284 

30.548 

32.010 

32.376 

34.300 

34.300 

34 . 300 

34.300 

34.300 

34 . 300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34 . 300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 

34.300 


TABLE 111.28. * SELECTED THERMODYNAMIC FUNCTIONS FOR Mg(cr,|) 


H°(T)*H°(0) 

kJ/mol 

0.000 
0.002 
0.009 
0.033 
0.079 
0.148 
D.240 
0.355 
0.489 
0.639 
0.978 
1.356 
1.764 
2.193 
2.639 
3.098 
3.568 
4 . 046 
4.532 
4.97 9 
5.025 
6.289 
7.586 
8.911 
10.260 

13 . 030 
15.902 
18.892 
22.018 
22.759 

31.159 

33.800 

37 .230 
40.660 
44 . 090 
47.520 
50.950 

54.380 
57 .810 
61.240 
64.670 
68.100 

71.530 
74.960 
78.390 
81 .820 
85.250 

88 .680 
92.110 
95.540 
98 .970 
102.400 

105.830 

109.260 

112.690 

116.120 

119.550 

122.980 

126.410 

129.840 

133.270 

136.700 

140.130 

143.560 

146.990 

150.420 

153.850 

157.280 

160.710 

164.140 

167.570 

171.000 


S°(T) 

J/mol*K 

0.000 
0.125 
0.421 
1.088 
2. 092 
3.344 
4.766 
6.295 
7.875 
9.455 
12.536 
15.450 
18.168 
20.693 
23.041 
25.229 
27.272 
29 . 187 
30.988 
32.535 
32.689 
36.583 
40 . 047 
43.167 
46 . 009 

51.057 

55.483 

59.473 

63.154 

63.966 


73.067 

75.815 

79.084 

82.069 

84.814 

87,356 

89.723 

91.936 

94.016 

95.976 

97.831 

99,590 

101.264 
102.859 
104.384 
105.844 
107 .244 

108.589 

109.884 

111.131 

112.335 

113.497 

114.622 

115.711 

116.767 

117.791 

118.785 

119.751 

120.691 

121.606 

122.497 
123.365 

124.212 

125.038 

125.846 

126.634 

127.405 

128.159 

128.896 

129.619 

130.326 

131.019 


-{G°(TVH°10)}/T 

J/mol-K 

0.000 

0.036 

0.107 

0.261 

0.522 

0.885 

1.336 

1.860 

2.440 

3.063 

4.387 

5.761 

7.144 

8.511 

9.848 

11.148 

12.408 

13.626 

14.802 

15.835 

15.938 

18.615 

21.082 

23.365 

25.489 

29.340 

32.765 

35.858 

38.689 

39.308 


39.308 

42.015 

45.239 

48.185 

50.899 

53.413 

55.756 

57.949 

60.010 

61.954 

63.794 

65.540 

67.202 
68.786 
70.301 
71 .752 
73.144 

74.481 
75.769 
77 .010 
78.207 
79.364 

80.483 

81.567 

82.618 

83.638 

84.628 

85.590 

86.526 

87.437 

88.325 

89.190 

90.034 

90.858 

91.662 

92.448 

93.216 

93.967 

94.703 

95.423 

96.128 

96.819 


H°<T> 

kJ/mol 

-4.979 
-4.977 
-4.970 
-4.946 
-4.901 
-4.832 
-4.739 
-4.624 
-4.490 
-4.340 
-4.001 
-3.623 
-3.215 
-2.786 
-2.341 
-1.881 
-1.412 
-0.933 
-0.447 
0.000 
0 . 046 
1.310 
2.607 
3.932 
5.281 

8.051 
10.923 
13.913 
17.039 
17 .780 

26 . 180 
28.821 

32.251 

35.681 

39.111 

42.541 

45.971 

49.401 
52.831 
56.261 
59 .691 
63,121 

66.551 
69.981 
73. 4U 
76.841 
80.271 

83.701 

87.131 

90.561 

93.991 

97.421 

100.851 

104.281 

107.711 

111.141 

114.571 

118.001 

121.431 

124.861 

128.291 

131.721 

135.151 

138.581 

142.011 

145.441 

148.871 

152.301 
155.731 
159.161 
162.591 
166 . 021 


-G°(T)/T 

J/mol-K 

INFINITE 
248.994 
166.079 
124.740 
100.105 

83.871 
72.467 
64.099 
57 .764 
52.854 
45.880 
41.327 
38.264 
36.173 
34.744 
33.781 
33.154 
32.776 
32.585 

32.535 

32.536 
32.841 
33.530 
34.430 
35.448 

37.639 

39.878 

42.082 

44.221 

44.703 

44.703 
46 .994 

49.765 
52.335 
54.729 
56 .970 
59.075 

61.061 
62.939 
64.720 
66.414 
68 . 030 

69 .573 

71 .050 
72.466 
73.827 
75.136 

76.396 
77.613 
78 .788 
79 .924 
81 . 024 

82 - 090 
83.123 
84.127 
85.102 

86 . 050 

86 .973 

87.872 
88 .747 
89.601 
90.435 

91.248 

92.043 

92.820 

93.579 

94.323 

95.050 
95.762 
96.460 
97 . 144 
97 .815 


T 

K 

0 

20 
30 
40 
50 
60 
70 
80 
90 
100 
120 
140 
160 
180 
200 
220 
240 
26 0 
280 

298.15 

300 

350 

400 

450 

500 

600 

700 

800 

900 

923 

923 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 
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TABLE <1.28. • Concluded. 


T 

K 


H°(T>H o (0) 

kJ/mol 

s°m 

J/mol-K 

5100 

34.300 

174.430 

131.698 

5200 

34.300 

177.860 

132.364 

5300 

34.300 

181.290 

133.017 

5400 

34.300 

184.720 

133.659 

5500 

34.300 

188 . 150 

134.288 

5600 

34.300 

191.580 

134.906 

5700 

34 . 300 

195.010 

135.513 

5800 

34.300 

198.440 

136.110 

5900 

34.300 

201.870 

136.696 

6000 

34.300 

205.300 

137.272 


•{G°(T)-H°(0)}/T 

H°(T) 

-G°(T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

97.496 

169.451 

98.472 

5100 

98.160 

172.881 

99.118 

5200 

98.812 

176.311 

99.751 

5300 

99.451 

179.741 

100 .373 

5400 

100.079 

183.171 

100.984 

5500 

100.695 

186.601 

101.584 

5600 

101.301 

190.031 

102.174 

5700 

101.896 

193.461 

102.754 

5800 

102.481 

196.891 

103.325 

5900 

103.056 

200.321 

103.886 

6000 
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i ^ 


T 

K 

0 

100 

150 

200 

250 

298 . 15 

300 

350 

400 

500 

550 
600 
700 
800 
900 
a 980 

980 
1000 

1100 
1200 
1300 
ft 1361 

7 1361 

1400 
7 1412 

i 1412 
1500 

6 1519 

1 1519 

1600 
1700 
1800 
1900 
2000 

2100 

2200 

2300 

2400 

250C 

2600 
2700 
28 C 0 
29C0 
3000 

31 DC 
320 C 
33CC 
3 <.0 0 
3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 


TABLE H). 29, - SELECTED THERMODYNAMIC FUNCTIONS FOR Mn(*.0.i M 


J/mfi-K 

H°(T)-H°(0) 

kJ/mol 

S°(T) 

J/mol-K 

.{G°fT)-H o (0)}/r 

J/mol-K 

H°(T) 

kJ/mol 

•a°(T)/T 

J/mol-K 

T 

K 

0.000 

14.723 

20.020 

23.054 

24.948 

26.299 

26.347 

27.516 

28.527 

30.292 

0 . 000 
0.594 
1.471 
2.556 
3.758 
4.994 
5.043 
6.390 
7.792 
10.766 

0 . 000 
8.875 
15.915 
22.133 
27 .493 
32.010 
32.173 
36.325 
40.066 
46.696 

0 . 000 
2.935 
6 .108 
9.353 
12.461 
15.260 
15.363 
18.068 
20.586 
25.164 

-4 .994 
-4,400 
-3.523 
-2.438 
-1.236 
0.000 
0.049 
1.396 
2.798 
5.772 

INFINITE 

52.875 

39.402 

34.323 

32.437 

32.010 

32.010 

32.336 

33.071 

35.152 

0 

100 

150 

200 

250 

298.15 

300 

350 

400 

500 

31.108 

31.899 

33.426 

34.915 

36.384 

37.545 

12.301 

13.876 

17.143 

20,560 

24.125 

27.082 

49.622 
52.362 
57.395 
61 .956 
66.153 
69.300 

27.257 

29.235 

32.905 

36.256 

39.347 

41.665 

7.307 

8.882 

12.149 

15.566 

19.131 

22.088 

36.337 
37 .559 
40.039 
42.498 
44.896 
46.761 

550 

600 

700 

800 

900 

980 

37.572 

37.698 

29.308 
30 . 061 

71 .572 
72.332 

41.665 

42.271 

24.314 

25.067 

46.761 

47,265 

980 

1000 

38.116 

38.535 

38.953 

39.204 

33.852 

37.684 

41.559 

43.942 

75.945 

79.279 

82.380 

84.172 

45.170 

47.876 

50.412 

51.885 

28,858 

32.690 

36.565 

38.948 

49.710 

52.037 

54.253 

55.555 

1100 

1200 

1300 

1361 

43.095 

43.430 

43.514 

46.064 

47.751 

48.273 

85.731 

86.953 

87.324 

51.885 

52.845 

53.136 

41.070 

42.757 

43.279 

55.555 

56.412 

56.673 

1361 

1400 

1412 

45.229 
45 , 982 

50.152 

54.167 

88.655 
91 .413 

53.136 

55.302 

45.158 

49.173 

56.673 

58.631 

1412 

1500 

46.108 

55.042 

91.993 

55.757 

50.048 

59.045 

1519 

46 . 024 
46 . 024 
46 . 024 
46 .024 
46.024 
46 .024 

67.100 

70.828 

75.430 

80.033 

84.635 

89.238 

99.931 
102.322 
105.112 
107 .743 
110.231 
112.592 

55.7 57 
58.055 
60.742 
63.280 
65.687 
67.973 

62.106 

65.834 

70.436 

75.039 

79.641 

84.244 

59.045 
61.176 
63.679 
66 .055 
68.315 
70.470 

1519 

1600 

1700 

1800 

1900 

2000 

46 . 024 
46 . 024 
46.024 
46 .024 
46 . 024 

93.840 

98.442 

103.045 

107.647 

112.250 

114.838 
116 .979 
119.024 
120.983 
122.862 

70.152 

72.232 

74.222 

76.130 

77.962 

88.846 

93.448 

98.051 

102.653 

107.256 

72.530 

74.502 

76.394 

78.211 

79.960 

2100 

2200 

2300 

2400 

2500 

46 . 024 
4b . 024 
4b . 024 
4t 024 
46 . 024 

116.852 
121.454 
126 .057 
130.659 
135.262 

124.667 
126.404 
128 .078 
129.693 
131.253 

79.724 

81.421 

83.058 

84.638 

86.166 

111.858 

116.460 

121.063 

125.665 

130.268 

81.645 

83.271 

84.841 

86.360 

87.831 

2600 

2700 

2800 

2900 

3000 

4b C 24 
C 24 
*»ti C24 
*( C 24 
4 6 024 

139.864 
144.466 
149 . 069 
153.671 
158.274 

132.762 

134.224 

135.640 

137.014 

138.348 

87.645 

89.078 

90.467 

91.816 

93.127 

134.870 

139.472 

144.075 

148.677 

153.280 

89.256 

90.638 

91.981 

93.285 

94.554 

3100 

3200 

3300 

3400 

3500 

46 C?4 
46 0 24 
46 . 024 
4b 024 
46 024 

162.876 

167.478 

172.081 

176.683 

181.286 

139.644 

140.905 

142.133 

143.328 

144.493 

94.401 
95.641 
96 .848 
98.025 
99.172 

157.882 

162.484 

167.087 

171.689 

176.292 

95.788 

96.991 

98.163 

99.305 

100.421 

3600 

3700 

3800 

3900 

4000 

46 . 024 
4b . 024 
46.024 
46.024 
46.024 

185.888 
190 .490 
195.093 
199.695 
204.298 

145.630 
146 .739 
147.822 
148.880 
149.914 

100.291 

101.384 

102.452 

103.495 

104.515 

180.894 

185.496 

190.099 

194.701 

199.304 

101 .509 
102.573 
103.613 
104.630 
105.625 

4100 

4200 

4300 

4400 

4500 

46.024 
46.024 
46 . 024 
46.024 
46.024 

208.900 

213.502 

218.105 

222.707 

227.310 

150.926 

151.916 

152.885 

153.834 

154.763 

105.513 

106.490 

107.446 

108.383 

109.302 

203.906 

208.508 

213.111 

217.713 

222.316 

106.599 

107.552 

108.487 

109.402 

110.300 

4600 

4700 

4800 

4900 

5000 

46 . D24 
46 . 024 
46.024 
46.024 
46.024 

231.912 

236.514 

241.117 

245.719 

250.322 

155.675 

156.569 

157.445 

158.306 

159.150 

110.202 

111.085 

111.951 

112.802 

113.637 

226.918 

231.520 

236.123 

240.725 

245.328 

111.181 

112.045 

112.894 

113.727 

114.545 

5100 

5200 

5300 

5400 

5500 

46.024 

46.024 

46.024 

46.024 

46.024 

254.924 

259.526 

264.129 

268.731 

273.334 

159.979 

160.794 

161.594 

162.381 

163.155 

114.457 

115.263 

116.055 

116.833 

117.599 

249.930 

254.532 

259.135 

263.737 

268.340 

115.349 

116.139 

116.916 

117.680 

118.431 

5600 

5700 

5800 

5900 

6000 
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TABLE 111.30 - SELECTED THERMODYNAMIC FUNCTIONS FOR Mo(cr,|) 


T 

K 

J/mfi-K 

H°(D-H°{0) 

kJ/md 

S°(T) 

J/moi-K 

-{G°(T)-H°(0))/T 

J/mokK 

H°(T) 

kj/mol 

•G°( T)/T 
J/mol-K 

T 

K 

Q 

100 

150 

200 

250 

298.15 

300 

350 

400 

450 

500 

0.000 

13.495 

18.872 

21.507 

23.074 

23.933 

23.955 

24.580 

25.080 

25.500 

25.850 

0.000 
0.491 
1 . 317 
2.334 
3.452 
4.585 
4.629 
5.843 
7 . 085 
8.350 
9.634 

0.000 

7.026 

13,648 

19.478 

24.462 

28.605 

28.753 

32.494 
35.810 
38.789 

41.494 

o.ooo 

2.116 

4.868 

7.808 

10.654 

13.227 

13.323 

15.800 

18.098 

20.233 

22.226 

-4.585 
-4.094 
-3.268 
-2.251 
-1 . 133 
0.000 
0 . 044 
1.258 
2.500 
3.765 
5 . 099 

INFINITE 
47.966 
35.435 
. 30.733 
28.994 

28.605 

28.606 
28 .900 
29 . 560 
30.422 
31.396 

0 

100 

150 

200 

250 

298 

300 

350 

400 

450 

500 

550 

600 

700 

800 

900 

1000 

26,170 

26.460 

26.980 

27.440 

27.890 

28.370 

10.934 

12.250 

14.923 

17.644 

20.410 

23.223 

43.973 

46.263 

50.382 

54.015 

57.272 

60.235 

24.093 

25.846 

29.063 

31.960 

34.594 

37.012 

6.349 

7.665 

10.338 

13.059 

15.825 

18.638 

32.429 

33.488 

35.613 

37.691 

39.689 

41.597 

550 
600 
700 
80 D 
900 
1000 

1100 

1200 

1300 

1400 

1500 

28.900 

29.490 

30.140 

30.860 

31.650 

26 . 086 
29.004 
31.985 
35.035 
38.160 

62.963 

65.502 

67.888 

70.148 

72.304 

39.248 

41.332 

43.284 

45.123 

46.864 

21.501 

24.419 

27.400 

30.450 

33.575 

43.417 

45.153 

46.811 

48.398 

49.921 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

32.500 

33.420 

34.420 
35.490 
36.650 

41.367 
44.663 
48.054 
51 .549 
55.155 

74.373 

76.371 

78.309 

80.198 

82.048 

48.519 

50.099 

51.612 

53.067 

54.470 

36.782 

40.078 

43.469 

46.964 

50.570 

51.384 

52.796 

54.160 

55.480 

56.763 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

37.900 

39.240 

40.670 

42.210 

43.890 

58.882 

62.737 

66.732 

70.875 

75.179 

83.866 

85.659 

87.435 

89.198 

90.954 

55.627 

57.142 

58.421 

59.667 

60.882 

54.297 

58.152 

62.147 

66.290 

70.594 

58.010 

59.226 

60.415 

61.577 

62.716 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2896 

45.880 

48.370 

51.570 

54.835 

79.664 

84.371 

89.362 

94.470 

92.713 

94.490 

96.304 

98.098 

62.073 

63.241 

64.389 

65.477 

75.079 

79.786 

84.777 

89.885 

63.836 

64.940 

66.026 

67.060 

2600 

2700 

2800 

2896 

2896 

2900 

3000 

37 .6 56 
37.656 
37 .656 

130.452 

130.603 

134.369 

110.522 

110.574 

111.851 

65.477 
65.539 
67, 061 

125.867 

126.018 

129.784 

67.060 

67.120 

68.590 

2896 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

37.656 

37.656 

37.656 

37.656 

37.656 

138.134 
141 .900 
145.665 
149.431 
153.197 

113.086 

114.281 

115.440 

116.564 

117.656 

68.526 

69.938 

71.299 

72.614 

73.885 

133.549 

137.315 

141,080 

144.846 

148.612 

70.005 

71.370 

72.688 

73.962 

75.195 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

37.656 
37.65 6 
37.656 
37.656 
37.656 

156.962 

160.728 

164.493 

168.259 

172.025 

118.716 

119.748 

120.752 

121.731 

122.684 

75.116 
76.308 
77 .465 
78,587 
79.678 

152.377 

156.143 

159.908 

163.674 

167,440 

76.390 

77.547 

78.671 

79,763 

80.824 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

37 .656 
37.656 
37.656 
37 .656 
37-656 

175.790 
179.556 
183. 321 
187.08? 
190.853 

123.614 

124.521 

125.407 

126.273 

127,119 

80.738 

81.770 

82.774 

83.753 

84.708 

171.205 

174.971 

178.736 

182.502 

186.268 

81 .856 
82.861 
83.841 
84.795 
85.726 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

37 .656 
37.656 
37.656 
37.656 
37.656 

194.618 
198 . 384 
202.149 
205.915 
209.681 

127.947 
128.757 
129.549 
130.326 
131 .087 

85.639 
86 ,547 
87.435 
88.302 
89.151 

190.033 

193,799 

197.564 

201.330 

205.096 

86 .635 
87 .523 
88.390 
59.238 
90.068 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

37 .656 
37.656 
37.656 
37.656 
37 .656 

213.446 

217.212 

220.977 

224.743 

228.509 

331.832 

132.564 

133.281 

133.985 

134.676 

89.980 

90.792 

91.587 

92.366 

93.129 

208.861 

212.627 

216.392 

220.158 

223.924 

90.879 
91 .674 
92.452 
93.215 
93.962 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

37.656 
37 .656 
37.656 
37.656 
37.656 

232.274 

236.040 

239.805 

243.571 

247.337 

135.354 

136.021 

136.676 

137.319 

137.952 

93.877 
94.610 
95.330 
96 . 036 
96.729 

227.689 

231.455 

235.220 

238.986 

242.752 

94.695 

95,415 

96.120 

96.813 

97.494 

5600 

5700 

5800 

5900 

6000 


N AS A/TP-3287/RE V J 


TABLE 111.31. - SELECTED THERMODYNAMIC FUNCTIONS FOR Ng 



C° 

H°(T)*H°(0) 

kJ/mol 

S°(T) 

-{Q°{T)-H°(0)}/T 

H°(T) 

-Q°fT)/T 

T 

K 

J/mS-K 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

0 

100 

150 

200 

250 

298 . 15 

300 

350 

900 

500 

0 . 000 
29 . 109 
29.105 
29.107 
29.111 
29.129 
29.125 
29.165 
29.299 
29.580 

0.000 

2.902 

9.357 

5.813 

7.268 

8.670 

8.729 

10.181 

11.691 

19.581 

0.000 
159.811 
171.612 
179.986 
186 . 982 
191.610 

191.790 
196.282 
200.182 

206.790 

0.000 
130.791 
192.569 
150.920 
157.909 
162.530 
162.709 
167.193 
171 . 079 
177.578 

-8.670 

-5.768 

-9.313 

-2.857 

-1.902 

0.000 

0.059 

1.511 

2.971 

5.911 

INFINITE 
217.992 
200 .365 
199.271 
192.090 
191.610 
191.610 
191.965 
192.759 
199.918 

600 

700 

800 

900 

1000 

30.109 

30.759 

31.933 

32.090 

32.696 

17.569 

20.607 

23.716 

26.892 

30.132 

212.177 

216.866 

221.017 

229.758 

228.171 

182.903 
187 .927 
191.372 
199.878 
198.039 

5.899 

11.937 

15.096 

18.222 

21.962 

197.353 
199.813 
202.209 
209.511 
206 .709 

1100 

1200 

1300 

1900 

1500 

33.291 

33.723 

39.197 

39.517 

39.892 

33.930 

36.778 

90.172 

93.607 

97.075 

231.313 
259.227 
236 .993 
239.987 
291.880 

200.922 

203.579 

206.091 

208.390 

210.997 

29.760 

28.108 

31.502 

39.936 

38.909 

208.809 

210.809 
212.711 
219.533 
216.277 

1600 

1700 

1800 

1900 

2000 

35.127 

35.377 

35.598 

35.795 

35.969 

50.579 

59.099 

57.698 

61.218 

69.807 

299.138 

296.275 

298.309 

250.239 

252.079 

212.530 

219.953 

216.278 

218.015 

219.671 

91.909 

95.929 

98.978 

52.598 

56.137 

217.999 
219 . 553 
221.095 
222.578 
229 . 006 

2100 

2200 

2300 

2900 

2500 

36.126 

36.267 

36.399 

36.509 

36.619 

68.912 
72. D31 
75.669 
79.310 
82.966 

253.833 
255.518 
257 .133 
258.689 
260.177 

221.256 

222.776 

229.235 

225.638 

226.990 

59.792 

63.361 

66.999 

70.690 

79.296 

225.385 
226.717 
228 . 005 
229.250 
230.958 

26 0 0 
2700 
2800 
2900 
3000 

36.710 
36 .799 
36.881 
36.956 
37 . 027 

86.632 

90.308 

93.992 

97.689 

101.353 

261.615 
263.002 
269.392 
265.637 
266 .891 

228.295 

229.559 

230.773 

231.952 

233.096 

77.962 

81.638 

85,322 

89.019 

92.713 

231.629 

232.765 

233.869 

239.992 

235.986 

3100 

3200 

3300 

3900 

3500 

37.093 
37 .155 
37.213 
37 .268 
37.320 

105.089 

108.801 

112.520 

116.299 

119.973 

268.107 

269.285 

270.929 

271.591 

272.622 

239.207 
235.289 
236.332 
237 .351 
238.399 

96.919 

100.131 

103.850 

107.579 

111.303 

237 . 009 
237 .999 
238.959 
239.901 
290.821 

3600 

3700 

3800 

3900 

9000 

37.369 
37 .917 
37.962 
37.505 
37.597 

123.708 

127.998 

131.192 

139.990 

138.693 

273.679 

279.699 

275.697 

276.671 

277.621 

239,310 

290,253 

291.173 

292.071 

292.998 

115.038 

118.777 

122.521 

126.270 

130.023 

291.719 

292.597 

293.959 

299.299 

295.115 

9100 

9200 

9300 

9900 

9500 

37 . 588 
37.628 
37.667 
37 .705 
37.793 

192.950 

196.211 

199.975 

153.799 

157.516 

278.599 

279.955 

280.391 

281.207 

282.055 

293.805 
299.693 
295.963 
296.265 
297 . 051 

133.780 

137.591 

191.305 

195.079 

198.896 

295.920 

296.707 

297,979 

298.236 

298.978 

9600 

9700 

9800 

9900 

5000 

37.780 

37.817 

37.855 

37.893 

37.931 

161.292 

165.072 

168.856 

172.693 

176.939 

282.885 
283.698 
289 . 999 
285.275 
286.091 

297.821 
298.576 
299.316 
250.092 
250 .759 

152.622 

156.902 

160.186 

163.973 

167.769 

299.706 

250.921 

251.122 

251.811 

252.988 

5100 

5200 

5300 

5900 

5500 

37.971 

38.011 

38.053 

38.096 

38.191 

180.229 
189.029 
187 .832 
191.639 
195.951 

286 .793 
287.530 
288.255 
288.966 
289.666 

251.959 

252.190 

252.815 

253.977 

259.129 

171.559 

175.359 

179.162 

182.969 

186.781 

253.159 

253.807 

259.951 

255.083 

255.706 

5600 

5700 

5800 

5900 

6000 

38.188 

38.238 

38.291 

38.396 

38.905 

199.267 

203.089 

206.915 

210.798 

219.585 

290.359 

291.030 

291.695 

292.350 

292.995 

259.770 
255.900 
256.020 
256.630 
257 .231 

190.597 

199.919 
198.295 
202.077 

205.919 

256.319 
256.921 
257.515 
258 .100 
258.676 

6200 

6900 

6600 

6800 

7000 

38.539 

38.680 

38.896 

39.035 

39.299 

' 222.279 
230.000 
237 .752 
295.590 
253.368 

299.256 
295.982 
296.675 
297 .837 
298.972 

258.905 

259.595 

260.652 

261.728 

262.777 

213.609 

221.330 

229.082 

236.870 

299.698 

259.803 
260 .899 
261.966 
263.003 
269.015 

7200 

7900 

7600 

7800 

8000 

39,991 

39.763 

90.068 

90.907 

90.789 

261.292 

269.167 

277.199 

285.196 

293.316 

300.081 

301.166 

302.231 

303.276 

309.309 

263.797 
269.792 
265.769 
266.712 
267 .690 

252.572 

260.997 

268.979 

276.526 

289.695 

265.002 
265.969 
266.905 
267.829 
268 .723 


T 

K 

0 

100 

150 

200 

250 

298.15 
300 
350 
A 00 
500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1900 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2900 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

3600 

3700 

3800 

3900 

9000 

9100 

9200 

9300 

9900 

9500 

9600 

9700 

9800 

9900 

5000 

5100 

5200 

5300 

5900 

5500 

5600 

5700 

5800 

5900 

6000 

6200 

6900 

6600 

6800 

7000 

7200 

7900 

7600 

7800 

8000 
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TABLE 111.31. • Concluded 


T 

K 

J/mfi-K 

H°{T}-H°(0) 

kJ/moi 

s°ro 

J/mol-K 

8200 

41.198 

301.513 

305.316 

8400 

41 .653 

309.797 

306.314 

86 00 

42.147 

318.176 

307.300 

8800 

42.682 

326.658 

308.275 

9000 

43.258 

335.252 

309.240 

9200 

43.875 

343.964 

310.198 

94 0 0 

44.532 

352.804 

311.148 

9600 

45.228 

361.779 

312.093 

9800 

45.960 

370.897 

313.033 

10000 

46.728 

380.166 

313.969 

10500 

48.781 

404.035 

316.298 

11000 

50.985 

428.971 

318.618 

11500 

53.274 

455. 033 

320.934 

12000 

55.575 

482.247 

323.250 

12500 

57.811 

510.598 

325.565 

15000 

59.908 

540.034 

327.873 

15500 

61.796 

570.471 

33Q.170 

14000 

63.421 

601 .786 

332.448 

14500 

64.741 

633.841 

334.697 

15000 

65.729 

666.472 

336.909 

15500 

66.375 

699.512 

339.077 

16000 

66.685 

732.791 

341 .190 

16500 

66.674 

766.143 

343.243 

17000 

66 . 369 

799.416 

345.229 

17500 

65.803 

832.468 

347.145 

18000 

65.011 

865.180 

348.988 

18500 

64.033 

897.448 

350.756 

1 9 D 00 

62.904 

929 . 188 

352.449 

19500 

6 1 . 660 

960.333 

354.067 

20000 

60.332 

990.834 

355.611 


-{G°(T>H°<0)}/T 

H°(T) 

•G°(T)/T 

T 

J/mol-K 

kJ/mof 

J/mo/-K 

K 

268.546 

292.843 

269.604 

8200 

269.434 

301.127 

270.466 

8400 

270.303 

309.506 

271.311 

8600 

271.155 

317.988 

272.140 

8800 

271.990 

326.582 

272.953 

9000 

272.811 

335.294 

273.753 

9200 

273.616 

344.134 

274 . 538 

9400 

274.408 

353.109 

275.311 

9600 

275.187 

362.227 

276.071 

9800 

275.953 

371.495 

276.820 

10000 

277.819 

395.365 

278.644 

10500 

279.621 

420.301 

280.409 

11000 

281.366 

446.363 

282.120 

11500 

283.063 

473.577 

283 . 786 

12000 

284.718 

501.928 

285.411 

12500 

286.332 

531.364 

286.999 

13000 

287.913 

561.801 

288.556 

13500 

289.464 

593.116 

290.083 

14000 

290.984 

625.171 

291.582 

14500 

292.478 

657.802 

293.056 

15000 

293.947 

690.842 

294.506 

15500 

295.390 

724.121 

295.932 

16000 

296.810 

757.473 

297.335 

16500 

298.204 

790.746 

298.714 

17000 

299.575 

823.798 

300.070 

17500 

300.922 

856.510 

301 .404 

18000 

302.245 

888.778 

302.714 

18500 

303.544 

920.518 

304.000 

19000 

304.819 

951.662 

305.263 

19500 

306.069 

982.164 

306.503 

20000 
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T 

K 

0 

100 

200 

298. 

300 

cr 371. 

f 371. 
400 
500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 


J/mS-K 


0.000 
22.460 
26.000 
15 28.230 

28.261 
01 31.509 

01 31.799 

31.532 
30.659 


29.920 
29.353 
28.973 
28 .787 
28.799 


29.012 
29.427 
30 . 045 
30.866 
31 .891 


33.120 
34.553 
36.190 
38.032 
40 . 078 


42.328 

44.784 

47.444 


TABLE 111.32. * SELECTED THERMODYNAMIC FUNCTIONS FOR Na(cr,fl 


H°(T)-H°(0) 

kJ/mol 

S°(T) 

J/mo!-K 

.{G°(T)-H o <0)KT 

J/mol-K 

H°(T) 

kJ/mol 

•G°(T)n 

j/moJ-K 

T 

K 

0.000 
1.347 
3 .802 
6.46 0 
6.512 
8.614 

0.000 

23.656 

40.539 

51.300 

51.475 

57.752 

0.000 

10.186 

21.529 

29.633 

29.768 

34.534 

-6.460 
-5.113 
-2.658 
0 . 000 
0.052 
2.154 

INFINITE 

74.786 

53,829 

51.300 

51.302 

51.946 

0 

100 

200 

298 .15 
300 

371 . 01 

11.212 

12.130 

15.239 

64.754 

67.137 

74.077 

34.534 

36.812 

43.599 

4.752 

5.670 

8.779 

51 . 946 
52.962 
56.519 

371.01 

400 

500 

18.267 
21.229 
24.144 
27 .030 
29.908 

79.599 

84.167 

88.059 

91.459 

94.491 

49.154 

53.840 

57.879 

61.426 

64.583 

11.807 

14.769 

17.684 

20.570 

23.448 

59.921 

63.068 

65.954 

68.603 

71.043 

600 

700 

800 

900 

1000 

32.796 
35 .717 
38.689 
41.733 
44.869 

97.244 

99.785 

102.163 

104.419 

106.582 

67.429 

70.021 

72.402 

74.610 

76.669 

26 . 336 
29.257 
32.229 
35.273 
38.409 

73.302 
75.404 
77 .371 
79.224 
80.976 

1100 

1200 

1300 

1400 

1500 

48.118 
51 .499 
55.035 
58 .744 
62.648 

108.678 

110.728 

112.748 

114.754 

116.755 

78.604 

80.434 

82.173 

83.836 

85.431 

41.658 

45.039 

48.575 

52.284 

56.188 

82.642 

84.234 

85.762 

87.236 

88.661 

1600 

1700 

1800 

1900 

2000 

66.767 

71.121 

75.730 

118 .765 
120.790 
122.838 

86.971 

88.462 

89.912 

60.307 

64.661 

69.270 

90 . 047 
91.399 
92.721 

2100 

2200 

2300 
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TABLE 1133. - SELECTED THERMODYNAMIC FUNCTIONS FOR Nb(Cf,fl 


T 

K 

J/mS-K 

H°fT>H°<0) 

kJ/mol 

s°rn 

J/mol-K 

-{G°m-H°(0)}/T 

J/mol-K 

H°(T) 

kJ/mol 

• Q°(T)/T 
J/mof-K 

T 

K 

0 

100 

150 

200 

250 

295.15 

300 

350 

9 00 

950 

500 

0.000 

17.939 

21.351 

23.091 

29.159 

29.699 

29.711 

25.038 

25.393 

25.653 

25.899 

0.000 

0.781 

1.764 

2.880 

4.064 

5.241 

5.287 

6.532 

7.794 

9.071 

10.359 

0,000 

12.558 

20.469 

26.878 

32,159 

36.464 

36.616 

40.455 

43.826 

46.832 

49.548 

0.000 
4.748 
8.709 
12.478 
15.903 
18.886 
18 .993 
21.792 
24.341 
26 .674 
28.830 

-5.241 

-4.460 

-3.477 

-2.361 

-1.177 

0.000 

0.046 

1.291 

2.553 

3.830 

5.118 

INFINITE 

57.158 

43.649 

38.683 

36.867 

36.464 

36 .463 

36.766 

37.443 

38.321 

39.312 

0 

100 

150 

200 

250 

298.15 

300 

350 

400 

450 

500 

550 

600 

700 

800 

900 

1000 

26.126 
26.397 
26 .769 
27.183 
27.593 
27.999 

11.660 

12.972 

15.628 

18.325 

21.064 

23.844 

52.027 

54.309 

58.403 

62.004 

65.230 

68.158 

30.827 

32.689 

36.077 

39.098 

41.826 

44.314 

6.419 

7.731 

10.387 

13.084 

15.823 

18.603 

40.356 

41.424 

43.564 

45.649 

47.649 
49.555 

550 

600 

700 

800 

900 

1000 

noo 

1200 

1300 

1900 

1500 

28.905 

28.798 

29.179 

29.589 

30.062 

26.664 

29.525 

32.423 

35.361 

38.343 

70.846 

73.334 

75.654 

77.831 

79.888 

46.606 

48.730 

50.713 

52.573 

54.326 

21.423 

24.284 

27.182 

30.120 

33,102 

51.371 

53.097 

54.745 

56.317 

57.820 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

30.606 

31.221 

31.903 

32.639 

33.930 

41.376 

44.467 

47.622 

50.849 

54.152 

81 .846 
83.719 
85.523 
87.267 
88.961 

55.986 

57.562 

59.066 

60.504 

61.885 

36.135 

39.226 

42.381 

45.608 

48.911 

59.262 
60.645 
61.978 

63.263 
64.505 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2900 

2500 

39.275 
35.187 
36.192 
37 .317 
38.635 

57.537 

61.009 

64.577 

68.251 

72.046 

90.612 
92.228 
93.813 
95.377 
96 .926 

63.213 

64.497 

65.736 

66.939 

68.108 

52.296 

55.768 

59.336 

63.010 

66.805 

65.709 

66.879 

68.015 

69.123 

70.204 

2100 

2200 

2300 

2400 

2500 

2600 
2700 
cr 2750 

90.233 

92.283 

93.923 

75.986 

80.109 

82.252 

98.471 
100.027 
IDO. 813 

69.246 

70.357 

70.903 

70.745 

74.868 

77.011 

71.261 

72.298 

72.809 

2600 

2700 

2750 

9 2750 

2800 
2900 
3000 

33.972 

33.972 

33.972 

33.972 

109.155 

110.828 

114.176 

117.523 

110.596 

111.199 

112.374 

113.508 

70.903 
71 .617 
73 . 003 
74.334 

103.914 

105.587 

108.935 

112.282 

72.809 
73.489 

74.810 
76 . 081 

2750 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

33.972 

33.972 

33.972 

33.972 

33.972 

120.870 
124.217 
127 .564 
130.912 
134.259 

114.606 

115.669 

116.699 

117.698 

118.668 

75.616 

76.851 

78.043 

79.194 

80.308 

115.629 

118.976 

122.323 

125.671 

129.018 

77.306 

78.488 

79.631 

80.736 

81.806 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

9000 

33.972 

33.972 

33.972 

33.972 

33.972 

137.606 

140.953 

144.300 

147.648 

150.995 

119.611 

120.528 

121.421 

122.290 

123.138 

81.387 

82.433 

83.447 

84.432 

85.389 

132.365 

135.712 

139.059 

142.407 

145.754 

82.843 

83.849 

84.826 

85.776 

86.699 

3600 

3700 

3800 

3900 

4000 

9100 

9200 

9300 

9900 

9500 

33.972 

33.972 

33.972 

33.972 

33.472 

154.342 
157 .689 
161.036 
164.384 
167.731 

123.964 

124.771 

125.558 

126.328 

127.080 

86.320 

87.226 

88.108 

88.968 

89.807 

149.101 

152.448 

155.795 

159.143 

162.490 

87.598 

88.474 

89.327 

90.159 

90.971 

4100 

4200 

4300 

4400 

4500 

9600 

9700 

9800 

9900 

5000 

33.472 

33.472 

33.472 

33.472 

33.472 

171.078 

174.425 

177.772 

181.120 

184.467 

127.816 

128.536 

129.240 

129.930 

130.607 

90.625 

91.424 

92.204 

92.967 

93.713 

165.837 

169.184 

172.531 

175.879 

179.226 

91.764 

92.539 

93.296 

94.037 

94,762 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5900 

5500 

33.472 

33.472 

33.472 

33.472 

33.472 

187.819 

191.161 

194.508 

197.856 

201.203 

131.270 

131.920 

132.557 

133.183 

133.797 

94.443 

95.158 

95.857 

96.543 

97.215 

182.573 

185,920 

189.267 

192.615 

195.962 

95.471 

96.166 
96.846 
97.513 

98.167 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

33.472 

33.472 

33.472 

33.472 

33.472 

204.550 

207.897 

211.244 

214.592 

217.939 

134.400 

134.992 

135.575 

136.147 

136.709 

97.873 

98.519 

99.153 

99.775 

100.386 

199.309 

202.656 

206.003 

209.351 

212.698 

98.809 
99.439 
100.057 
100.664 
101 .260 

5600 
57 00 
5800 
5900 
6000 
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T 

K 

0 

100 

200 

298 . 15 
500 
400 
500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2500 

2400 

2500 

2600 

2700 

2800 

2900 

5000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

6200 

6400 

6600 

6800 

7000 

7200 

7400 

7600 

7800 

8000 


TABLE IH-34 - SELECTED THERMODYNAMIC FUNCTIONS FOR Ne 


J/mS-K 

H o m-H°(0) 

kj/mol 

s°0) 

J/mol-K 

.{G°(T)-H o (0>}/T 

j/rnoLK 

H°(T> 

kJ/mol 

-G°(T)/T 

J/mol-K 

T 

K 

0.000 

20.786 

20.786 

20.786 

20.786 

20.786 

20.786 

0.000 

2.079 

4.157 

6.197 

6.236 

8.315 

10.393 

0.000 
123.622 
138.030 
196.330 
146.458 
152.438 
157 .076 

0.000 

102.836 

117.244 

125.543 

125.672 

131.652 

136.290 

-6.197 

-4.119 

-2.040 

0.000 

0.038 

2.117 

4.196 

INFINITE 
164.810 
148.231 
146.330 
* 146.330 
147.145 
148.685 

0 

100 

200 

298.15 

300 

400 

500 

20.786 

20.786 

20.786 

20.786 

20.786 

12.472 
14.550 
16 .629 
18.708 
20.786 

160.866 
164.070 
166 .846 
169.294 
171.484 

140 . 080 
143.284 
146 . 060 
148.508 
150.698 

6.274 

8.353 

10.432 

12.510 

14.589 

150.409 

152.138 

153.807 

155.394 

156.896 

600 

700 

800 

900 

1000 

20.786 

20.786 

20.786 

20.786 

20.786 

22.865 

24.944 

27.D22 

29.101 

31.179 

173.466 

175.274 

176.938 

178.478 

179.912 

152.679 
154.488 
156.152 
157 .692 
159.126 

16.667 

18.746 

20.825 

22.903 

24.982 

158.313 

159.652 

160.919 

162.119 

163.258 

1100 

1200 

1300 

1400 

1500 

20.786 

20.786 

20.786 

20.786 

20.786 

33.258 

35.337 

37.415 

39.494 

41.573 

181.254 
182.514 
183.702 
184 .826 
185.892 

160.468 

161.728 

162.916 

164.040 

165.106 

27 .061 
29.139 
31.218 
33.296 
35.375 

164.341 

165.373 

166.359 

167.302 

168.205 

1600 

1700 

1800 

1900 

2000 

20.786 

20.786 

20.786 

20.786 

20.786 

43.651 

45.730 

47.808 

49.887 

51.966 

186.906 

187.873 

188.797 

189.682 

190.531 

166.120 
167.087 
168.011 
168.896 
169 .744 

37.454 

39.532 

41.611 

43.690 

45.768 

169.071 

169.904 

170.706 

171.478 

172.223 

2100 

2200 

2300 

2400 

2500 

20.786 

20.786 

20.786 

20.786 

20.786 

54.044 

56.123 

58.202 

60.280 

62.359 

191.346 

192.130 

192.886 

193.616 

194.320 

170.560 

171.344 

172.100 

172.829 

173.534 

47.847 

49.926 

52.004 

54.083 

56.161 

172.943 
173.639 
174.313 
17 4. 967 
175.600 

2600 

2700 

2800 

2900 

3000 

20.786 

20.786 

20.786 

20.786 

20.786 

64.437 

66.516 

68.595 

70.673 

72.752 

195.002 
195.662 
196 .302 
196 .922 
197.525 

174.216 

174.876 

175.515 

176.136 

176.738 

58.240 

60.319 

62.397 

64.476 

66.555 

176.215 

176.812 

177.393 

177.959 

178.509 

3100 

3200 

3300 

3400 

3500 

20.786 

20.786 

20.786 

20.786 

20.786 

74.831 
76.909 
78.988 
81 . 066 
83.145 

198.110 

198.680 

199.234 

199.774 

200.300 

177.324 

177.893 

178.448 

178.988 

179.514 

68.633 

70.712 

72.790 

74.869 

76.948 

179.045 
179.568 
180.079 
180.577 
181 .063 

3600 

3700 

3800 

3900 

4000 

20.786 

20.786 

20.786 

20.786 

20.786 

85.224 

87.302 

89.381 

91.460 

93.538 

200.814 

201.314 

201.804 

202.281 

202.749 

180.027 

180.528 

181.017 

181.495 

181.962 

79.026 

81.105 

83.184 

85.262 

87.341 

181.539 

182.004 

182.459 

182.904 

183.339 

4100 

4200 

4300 

4400 

4500 

20 .786 
20.786 
20.786 
20.786 
20.786 

95.617 

97.695 

99.774 

101.853 

103.931 

203.205 

203.652 

204.090 

204.519 

204.939 

182.419 

182.866 

183.304 

183.732 

184.152 

89.419 

91.498 

93.577 

95.655 

97.734 

183.766 

184.185 

184.595 

184.997 

185.392 

4600 

4700 

4800 

4900 

5000 

20.786 
20.786 
20 .786 
20.786 
20.786 

106 .010 
108.089 
110.167 
112.246 
114.325 

205.350 

205.754 

206.150 

206.538 

206.920 

184.564 

184.968 

185.364 

185.752 

186.133 

99.813 

101.891 

103.970 

106.048 

108.127 

185.779 
186.159 
186,533 
186 .900 
187.260 

5100 

5200 

5300 

5400 

5500 

20.786 
20.786 
20.786 
20.786 
20 .786 

116.403 

118.482 

120.560 

122.639 

124.718 

207.294 
207.662 
208.024 
208.379 
208 .728 

186.508 

186.876 

187.237 

187.593 

187.942 

110.206 

112.284 

114.363 

116.442 

118.520 

187.615 

187.963 

188.306 

188.643 

188.975 

5600 

5700 

5800 

5900 

6000 

20.786 
20.786 
20 .786 
20.786 
20.786 

128.875 
133.032 
137 .189 
141.547 
145.504 

209.410 

210.070 

210.710 

211.330 

211.933 

188.624 

189.284 

189.923 

190.544 

191.146 

122.677 
126 .835 
130.992 
135.149 
139.306 

189.623 
190.252 
190 .862 
191.455 
192.032 

6200 

6400 

6600 

6800 

7000 

20.786 

20.786 

20.786 

20.786 

20.786 

149.661 

153.818 

157.976 

162.133 

166.290 

212.518 

213.088 

213.642 

214.182 

214.708 

191.732 

192.301 

192.856 

193.396 

193.922 

143.464 

147.621 

151.778 

155.936 

160.093 

192.593 

193.139 

193.671 

194.190 

194.697 

7200 

7400 

7600 

7800 

8000 
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TABLE III 34. - Concluded 


T 

°P 

H°0>H°(0) 

S°(T) 

K 

J/mof-K 

kJ/mol 

J/mol-K 

8200 

20.786 

170.447 

215.221 

8400 

20.786 

174.605 

215.722 

8600 

20 . 786 

178 .762 

216.211 

8800 

20.786 

182.919 

216.689 

9000 

20.786 

187.076 

217.156 

9200 

20.786 

191.234 

217.613 

9 400 

20.786 

195.391 

218.060 

9600 

20.786 

199.548 

218.498 

9800 

20.786 

203.706 

218.927 

10000 

20.787 

207.863 

219.347 

10500 

20.787 

218.256 

220.361 

11000 

20.788 

228.650 

221.328 

11500 

20.789 

239.044 

222.252 

12000 

20.792 

249.439 

223.137 

12500 

20.796 

259.836 

223.985 

13000 

20.804 

270.235 

224.801 

13500 

20.815 

280 .640 

225.587 

14000 

20.834 

291.052 

226.344 

14500 

20.861 

301.475 

227.075 

15000 

20.897 

311.912 

227.783 

15500 

20.950 

322.372 

228.469 

16000 

21 . 007 

332.847 

229.134 

16500 

21.093 

343.368 

229.782 

17000 

21.175 

353.901 

230.410 

17500 

21.310 

364.521 

231.026 

18000 

21.343 

375.027 

231.617 

18500 

21.506 

385.738 

232.204 

19000 

21 .703 

396.539 

232.780 

19500 

21.937 

407.447 

233.347 

20000 

22,214 

418.483 

233.906 


-{G°(T)-H°(0)}/r 

H°(D 

-G°cr)/r 

T 

J/mol-K 

kJ/mol 

J/mof-K 

K 

194.435 

164.250 

195.191 

8200 

194.936 

168.407 

195.674 

8400 

195.425 

172.565 

196.146 

8600 

195.903 

176.722 

196 .607 

8800 

196.370 

180.879 

197.059 

9000 

196.827 

185.036 

197.501 

9200 

197.274 

189.194 

197 .933 

9400 

197.712 

193.351 

198.357 

9600 

198.140 

197.508 

198 .773 

9800 

198.560 

201.665 

199.180 

10000 

199.574 

212.059 

200 . 165 

10500 

200.541 

222.452 

201.105 

11000 

201.465 

232.846 

202.004 

11500 

202.350 

243.242 

202.867 

12000 

203.199 

253.638 

203.694 

12500 

204.014 

264.038 

204.491 

13000 

204.798 

274.443 

205.258 

13500 

205.554 

284.854 

205.997 

14000 

206.284 

295.278 

206.711 

14500 

206.989 

305.714 

207.402 

15000 

207.671 

316.175 

208.071 

15500 

208.331 

326.650 

208.718 

16000 

208.971 

337.171 

209.347 

16500 

209.593 

347 .703 

209.957 

17000 

210.196 

358.323 

210.550 

17500 

210.782 

368.830 

211.127 

18000 

211.353 

379.540 

211.688 

18500 

211 .910 

390.341 

212.236 

19000 

212.452 

401.250 

212.770 

19500 

212.982 

412.286 

213.291 

20000 
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TABLE 111.35 - SELECTED THERMODYNAMIC FUNCTIONS FOR Ni(cr.») 



T 

K. 

0 

100 
150 
20 0 
250 

298.15 

500 

350 

400 

450 

500 

J/mfi-K 

0.000 
13.631 
19.305 
22.468 
24.397 
25.987 
26.024 
27.294 
28,493 
29.623 
31 . 045 

H°(T)*H o (0) 

kJ/mot 

0.000 
0.508 
1.346 
2.397 
3.571 
4.786 
4.834 
6 . 167 
7.562 
9.014 
10.529 

s°m 

J/mot-K 

0.000 

7.454 

14.170 

20.200 

25.432 

29.870 

30.031 

34.139 

37.863 

41.281 

44.473 

-{G o 0>H°(0)KT 

J/mol-K 

0 . 000 
2.374 
5.197 
8.215 
11.148 
13.818 
13.918 
16.519 
18.958 
21.250 
23.415 

H°00 

kJ/mcl 

-4.786 
-4.275 
-3.440 
-2.389 
-1.215 
0.000 
0 . 048 
1.381 
2.776 
4.228 
5.743 

-G°(T)/T 

J/mol-K 

INFINITE 

50.234 

37.103 

32.145 

30.292 

29.870 

29 .871 
30.193 
30.923 
31 .885 
32.987 

T 

K 

0 

100 

150 

200 

250 

296.15 

300 

350 

400 

450 

500 

a cr 

550 
6 00 
631 

32.761 

34.853 

39.832 

12.123 

13.808 

14.930 

47.510 

50.440 

52.263 

25.468 

27.427 

28.602 

7.337 
9.022 
10 . 144 

36.170 

35.603 

36.187 

550 
6 0 D 
631 

c r 

631 

700 

800 

900 

1000 

39.832 

30.794 

31.003 

31,589 

32.217 

14.930 

17.130 

20.217 

23.346 

26.536 

52.263 
55.575 
59 .697 
63.382 
66.742 

28.602 

31.104 

34.426 

37.442 

40.206 

10.144 

12.344 

15.431 

18.560 

21.750 

36.187 
37.941 
40 .408 
42.760 
44.992 

631 

700 

800 

900 

1000 


1100 

1200 

1300 

1400 

1500 

32.928 

33.681 

34.518 

35.397 

36.317 

29.793 

33.122 

36.532 

40.027 

43.613 

69.845 

72.742 

75.471 

78.061 

80.534 

42.760 

45.140 

47.369 

49.470 

51.459 

25.007 

28.336 

31.766 

35.261 

38.827 

47.111 

49.129 

51.051 

52.889 

54.649 

1100 

1200 

1300 

1400 

1500 

c r 

1600 

1700 

1728 

37 .279 
38.284 
38.535 

47.292 

51.072 

52.147 

82.908 

85.199 

85.827 

53.350 

55.157 

55.649 

42.506 

46.286 

47.361 

56.342 
57 .972 
58.419 

1600 

1700 

1728 

P 

1728 

1800 

1900 

2000 

38.911 
38 . 911 
38.911 
38.911 

69.302 

72.103 

75.994 

79.886 

95.754 

97.343 

99.446 

101.442 

55.649 

57.285 

59.449 

61.500 

64.516 

67.317 

71.208 

75.100 

58.419 

59.944 

61.968 

63.893 

1728 

1800 

1900 

2000 


2100 

2200 

2300 

2400 

2500 

38.911 

38.911 

38.911 

38.911 

38.911 

83.777 

87.668 

91.559 

95.450 

99.341 

103.341 

105.151 

106.881 

108.537 

110.125 

63.447 
65.302 
67 .072 
68.766 
70.389 

78.991 

82.882 

86.773 

90.664 

94.555 

65.726 
67 .477 
69.153 
70.760 
72,303 

2100 

2200 

2300 

2400 

2500 


2600 

2700 

2800 

2900 

3000 

38.911 

38.911 

38.911 

38.911 

38.911 

103.232 

107.123 

111.014 

114.905 

118.797 

111.651 

113.120 

114.535 

115.900 

117.219 

71.947 

73.444 

74.887 

76.278 

77.621 

98.446 

102.337 

106,228 

110.119 

114.011 

73.787 

75.217 

76.596 

77.928 

79.216 

2600 

2700 

2800 

2900 

3000 


3100 

3200 

3300 

3400 

3500 

38.911 

38.911 

38.911 

38.911 

38.911 

122.688 

126.579 

130.470 

134.361 

138.252 

118.495 

119.731 

120.928 

122.090 

123.218 

78.919 

80.175 

81.392 

82.572 

83.717 

117 .902 
121.793 
125. 6E4 
129.575 
133.466 

80.463 

81.670 

82.842 

83.979 

85.084 

3100 

3200 

3300 

3400 

3500 


3600 

3700 

3800 

3900 

4000 

38.911 

38.911 

38.911 

38.911 

38.911 

142.143 
146.034 
149.925 
153.816 
157 .708 

124.314 

125.380 

126,418 

127.428 

128.413 

84.830 

85.911 

86.964 

87,988 

88.987 

137.357 

141.248 

145.139 

149.030 

152.922 

86.159 

87.205 

88.223 

89.215 

90.183 

3600 

3700 

3800 

3900 

4000 


4100 

4200 

4300 

4400 

4500 

38.911 

38.911 

38.911 

38.911 

38.911 

161.599 

165.490 

169.381 

173.272 

177.163 

129.374 

130.312 

131.227 

132.122 

132.996 

89.960 

90.910 

91.837 

92.742 

93.627 

156.813 
160.704 
164.595 
168 .486 
172.377 

91.127 

92.049 

92.950 

93.830 

94.690 

4100 

4200 

4300 

4400 

4500 


4600 

4700 

4800 

4900 

5000 

38.911 

38.911 

38.911 

38.911 

38.911 

181.054 

184.945 

188.836 

192.727 

196.619 

133.852 
134.689 
135.508 
156.310 
137 .096 

94.492 
95.338 
96.167 
96.978 
97 .772 

176.268 

180.159 

184.050 

187.941 

191.833 

95.533 

96.357 

97.164 

97.955 

98.730 

4600 

4700 

4800 

4900 

5000 


5100 

5200 

5300 

5400 

5500 

38.911 

38.911 

38.911 

38.911 

38.911 

200.510 

204.401 

208.292 

212.183 

216.074 

137.867 
158 .622 
139.363 
140.091 
140.805 

98.551 

99.314 

100.063 

100.798 

101.519 

195.724 

199.615 

203.506 

207.397 

211.288 

99.490 

100.235 

100.966 

101.684 

102.389 

5100 

5200 

5300 

5400 

5500 


5600 

5700 

5800 

5900 

6000 

38.911 

38.911 

38.911 

38.911 

38.911 

219.965 

223.856 

227.747 

231.638 

235.530 

141.506 

142.195 

142.871 

143.536 

144.190 

102.226 

102.922 

103.605 

104.276 

104.936 

215.179 

219.070 

222.961 

226.852 

230.744 

103.081 

103.761 

104.430 

105.087 

105.733 

5600 

5700 

5800 

5900 

6000 
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TABLE 111.36. - SELECTED THERMODYNAMIC FUNCTIONS FOR 0 2 


T 

°P 

H w m-H w {0) 

S°{T) 

K 

J/mW-K 

kJ/mol 

J/mol-K 

0 

0.000 

0.000 

0.000 

100 

29.112 

2.901 

173.307 

150 

29.120 

4.357 

185.111 

200 

29.127 

5.812 

193.487 

250 

29.202 

7.270 

199.994 

298.15 

29.378 

8.680 

205.149 

300 

29.387 

8.735 

205.331 

350 

29.696 

10.211 

209.884 

400 

30.109 

11.706 

213.875 

500 

31.094 

14.765 

220.698 

600 

32.094 

17.925 

226.456 

700 

32.987 

21.180 

231.472 

800 

33.741 

24.518 

235.923 

900 

34.365 

27.924 

239.939 

1000 

34.881 

31.387 

243.583 

1100 

35.314 

34.898 

246.933 

1200 

35.683 

38.448 

250,022 

1300 

36.006 

42.034 

252.891 

1400 

36.297 

45.649 

255.570 

1500 

36 .567 

49.292 

258.084 

1600 

36.822 

52.962 

260.452 

1700 

37.068 

56 .656 

262.692 

1800 

37.308 

60.375 

264.817 

1900 

37.545 

64.118 

266.841 

2000 

37 .780 

67 .884 

268.772 

2100 

38.013 

71.674 

270.621 

2200 

38.244 

75.487 

272.395 

2300 

38.474 

79.323 

274.100 

2400 

38.701 

83.181 

275.742 

2500 

38.925 

87.063 

277.327 

26 0 0 

39,146 

90.966 

278.858 

2700 

39.363 

94.892 

280 .339 

2800 

39.575 

98.839 

281.775 

2900 

39.783 

102.807 

283.167 

3000 

39.985 

106.795 

284.519 

3100 

40.181 

110.803 

285.834 

3200 

40.372 

114.831 

287.112 

3300 

40.558 

118.878 

288.357 

3400 

40.737 

122.943 

289.571 

3500 

40.912 

127.026 

290.754 

3600 

41.080 

131.126 

291.910 

3700 

41.244 

135.242 

293.038 

3800 

41.402 

139.374 

294.140 

3900 

41.556 

143.522 

295.217 

4000 

41.706 

147.685 

296,271 

4100 

41.851 

151.863 

297.303 

4200 

41.992 

156.055 

298.313 

4300 

42.129 

160.261 

299.303 

4400 

42.262 

164.480 

300.273 

4500 

42.393 

168.713 

301.224 

4600 

42.520 

172.959 

302.157 

4700 

42.644 

177.217 

303.073 

4800 

42.764 

181.487 

303.972 

4900 

42.882 

185.770 

304.855 

5000 

42.997 

190 . 063 

305.722 

5100 

43.108 

194.369 

306.575 

5200 

43.216 

198.685 

307.413 

5300 

43.321 

203.011 

308.237 

5400 

43.422 

207.349 

309.048 

5500 

43.519 

211.697 

309.846 

5600 

43.612 

216.053 

310.631 

5700 

43.701 

220.419 

311.403 

5800 

43.785 

224.793 

312,164 

5900 

43.864 

229.175 

312.913 

6000 

43.939 

233.565 

313,651 

6200 

44.070 

242.367 

315.094 

6400 

44.178 

251.192 

316.495 

6600 

44.259 

260.035 

317.856 

6800 

44.313 

268.893 

319.178 

7000 

44.339 

277.759 

320.463 

7200 

44.334 

286.626 

321.712 

7400 

44.299 

295.491 

322.926 

7600 

44.234 

304.344 

324.106 

7800 

44.139 

313.182 

325.254 

8000 

44.014 

321.997 

326.370 


-{G (T)-H°( 0 )}/nr 

H°(T) 

-G°(T)/T 

T 

J/moLK 

kJ/moi 

J/mcH-K 

K 

0.000 

-8.680 

INFINITE 

0 

144.297 

-5.779 

231.098 

100 

156 .066 

-4.323 

213.933 

150 

164.427 

-2.868 

207.827 

200 

170.913 

-1.410 

205.634 

250 

176 .036 

0.000 

205.149 

298 . 15 

176.214 

0.055 

205.148 

300 

180.709 

1.531 

205.509 

350 

184.609 

3.026 

206.309 

400 

191.167 

6.085 

208.528 

500 

196.580 

9.245 

211 . 047 

600 

201.214 

12.500 

213.614 

700 

205.280 

15.838 

216.130 

800 

208.912 

19.244 

218.556 

900 

212.201 

22.707 

220.881 

1000 

215.207 

26.218 

223.098 

1100 

217.982 

29.768 

225.215 

1200 

220.558 

33.353 

227.235 

1300 

222.964 

36.968 

229.164 

1400 

225.223 

40.611 

231.010 

1500 

227.351 

44.282 

232.776 

1600 

229.365 

47.976 

234.471 

1700 

231.276 

51.695 

236.098 

1800 

233.095 

55.438 

237.663 

1900 

234.830 

59.204 

239.170 

2000 

236.491 

62.994 

240.624 

2100 

238.083 

66.807 

242 . 029 

2200 

239.612 

70.643 

243.386 

2300 

241.084 

74.501 

244.700 

2400 

242.502 

78.383 

245.974 

2500 

243.871 

82.286 

247.210 

2600 

245.194 

86.212 

248.409 

2700 

246 .476 

90.159 

249.576 

2800 

247.717 

94.127 

250.710 

2900 

248.921 

98.115 

251.814 

3000 

250.091 

102.123 

252.891 

3100 

251.228 

106.151 

253 . 940 

3200 

252.334 

110.198 

254,964 

3300 

253.412 

114.263 

255,965 

3400 

254.461 

118.345 

256,942 

3500 

255.486 

122.445 

257.897 

3600 

256.486 

126.562 

258.832 

3700 

257.462 

130.694 

259.746 

3800 

258.416 

134.842 

260.642 

3900 

259.349 

139.005 

261.519 

4000 

260,263 

143.183 

262.380 

4100 

261.157 

147.375 

263.223 

4200 

262.033 

151.581 

264.051 

4300 

262.891 

155.800 

264.864 

4400 

263.732 

160.033 

265.661 

4500 

264.557 

164.279 

266.444 

4600 

265.367 

168.537 

267.214 

4700 

266.162 

172.807 

267.970 

4800 

266.942 

177.090 

268.714 

4900 

267.709 

181.383 

269.445 

5000 

268.463 

185.689 

270.165 

5100 

269.204 

190.005 

270,873 

5200 

269.933 

194,331 

271.570 

5300 

270.650 

198.669 

272.257 

5400 

271.355 

203.016 

272.934 

5500 

272.050 

207.372 

273.600 

5600 

272.733 

211 .739 

274.256 

5700 

273.406 

216.113 

274.903 

5800 

274.070 

220.495 

275.541 

5900 

274.723 

224.885 

276.170 

6000 

276.002 

233.687 

277.402 

6200 

277.246 

242.512 

278.602 

6400 

278.457 

251.355 

279.772 

6600 

279.635 

260.213 

280.911 

6800 

280.783 

269.079 

282.023 

7000 

281.903 

277.946 

283.108 

7200 

282.995 

286.810 

284.168 

7400 

284.061 

295.664 

285.203 

7600 

285.102 

304.502 

286.215 

7800 

286.120 

313.317 

287.205 

8000 
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8200 

8400 

8600 

8800 

9000 

9200 

9400 

9600 

9800 

10000 

10500 

11000 

11500 

12000 

12500 

13000 

13500 

14000 

14500 

15000 

15500 

16000 

16500 

17000 

17500 

18000 

18500 

19000 

19500 

20000 


TABLE 111.36 - Concluded. 


J/mS-K 

kJ/mol 

S°<T) 

J/mol-K 

.{G°(T)-H o (0)}/T 

J/mol-K 

H°(T) 

kJ/mol 

-G°(T)/T 

J/mol-K 

T 

K 

43.862 

43.682 

43.477 

43.248 

42.997 

330.785 

339.540 

348.256 

356.928 

365.553 

327.455 

328.510 

329.535 

330.532 

331.501 

287.115 

288.089 

289.040 

289.972 

290.884 

322.105 
330.860 
339.576 
348.248 
356.87 3 

288.174 

289.122 

290.049 

290.958 

291.848 

8200 

8400 

8600 

8800 

9000 

42.727 

42.438 

42.134 

41.816 

41.484 

374.126 

382.644 

391.101 

399.496 

407.825 

332.444 
333.359 
334.250 
335. 115 
335.957 

291.778 

292.652 

293.510 

294.350 

295.175 

365.446 

373.963 

382.421 

390.816 

399.145 

292.722 

293.576 

294.415 

295.236 

296.043 

9200 

9400 

9600 

9800 

10000 

40.617 

39.711 

38.790 

37.872 

36.970 

428.353 
448.436 
468 . 063 
487.227 
505.937 

337.960 

339.828 

341.573 

343.205 

344.733 

297.165 

299.061 

300.872 

302.603 

304.258 

419.673 
439.756 
459.383 
478.547 
497 .257 

297.991 

299.850 

301.627 

303.326 

304.953 

10500 

11000 

11500 

12000 

12500 

36.094 

35.252 

34.448 

33.686 

32.965 

524.201 

542.038 

559.461 

576.493 

593.154 

346.165 

347.512 

348.779 

349.974 

351.104 

305.842 

307.361 

308.818 

310.216 

311.561 

515.521 

533.357 

550.781 

567.813 

584.474 

306.510 
308 . 004 
309.438 
310.815 
312.139 

13000 

13500 

14000 

14500 

15000 

32.287 

31.650 

31.054 

30.495 

29.974 

609.465 

625.449 

641.123 

656.508 

671.624 

352.174 

353.189 

354.154 

355.072 

355.949 

312.854 

314.099 

315.298 

316.454 

317.571 

600.785 

616.768 

632.443 

647.828 

662.944 

313.414 

314.641 

315.824 

316.965 

318.067 

15500 

16000 

16500 

17000 

17500 

29.486 
29.031 
28.606 
28.208 
27 .837 

686 .488 
701.116 
715.525 
729.727 
743.737 

356.786 
357 .588 
358.356 
359.094 
359.803 

318.648 

319.690 

320.697 

321.672 

322.616 

677 .808 
692.436 
706.845 
721.047 
735.057 

319.130 

320.159 

321.154 

322.118 

323.050 

18000 

18500 

19000 

19500 

20000 
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TABLE 111 . 37 . - SELECTED THERMODYNAMIC FUNCTIONS FOR P ( cr , whrle.fi 


T 

c p 

H ° fT )- H °( 0 ) 

S°fT) 

-<G°(T)-H>)Kr 

H°(T) 

•G°(T)/T 

T 

K 

J/mol-K 

kJ/mol 

J/mol-K 

J/mol-K 

kJ/mol 

J/moFK 

K 

0 

0.000 

0.000 

0.000 

0.000 

- 5.360 

INFINITE 

0 

100 

13.728 

0.8 88 

17.702 

8.822 

- 4.472 

62.422 

100 

150 

17.309 

1 .663 

23.937 

12.850 

- 3.697 

48.584 

150 

195.40 

21.117 

2.533 

28.986 

16.023 

- 2.827 

43.454 

195.40 

195.40 

20.920 

3.054 

31.652 

16.023 

- 2,306 

43.453 

195.40 

ZOO 

21 . 092 

3.151 

32.141 

16 . 386 

- 2.209 

43.186 

200 

210 

21.393 

3.364 

33.177 

17.158 

- 1.996 

42.682 

210 

220 

21.694 

3.579 

34.180 

17,912 

- 1.781 

42.275 

220 

230 

21.987 

3.798 

35.151 

18.638 

- 1.562 

41.942 

230 

240 

22.280 

4.019 

36.093 

19.347 

- 1.341 

41.680 

240 

250 

22.564 

4.243 

37.003 

20.036 

- 1.117 

41 .476 

250 

260 

22.840 

4.470 

37.899 

20.707 

- 0.890 

41 .322 

260 

270 

23.108 

4.700 

38.766 

21.359 

- 0.660 

41.210 

270 

28 0 

23.372 

4.932 

39,611 

21.997 

- 0.428 

41 .140 

280 

290 

23.627 

5.167 

40.436 

22.619 

- 0.193 

41 .102 

290 

298 .15 

23.824 

5.360 

41.090 

23.112 

0.000 

41.090 

298 .15 

300 

23.870 

5.404 

41 .237 

23.226 

0.044 

41 . 090 

300 

317 . 30 

24.267 

5.820 

42.585 

26.262 

0.460 

41.135 

317.30 

317.30 

26 . 120 

6.479 

44.662 

26.262 

1.119 

41 .135 

317 .30 

400 

26.120 

8.639 

50.711 

29.114 

3.279 

42.514 

400 

500 

26.120 

11.251 

56.540 

34.038 

5.891 

44.758 

500 

600 

26.120 

13.863 

61.302 

38.197 

8.503 

47,130 

600 

700 

26 . 120 

16 .475 

65.329 

41.793 

11.115 

49.450 

700 

800 

26 . 120 

19.087 

68.816 

44.958 

13.727 

51 .658 

800 

900 

26 . 120 

21.699 

71.893 

67.783 

16.339 

53.738 

900 

1000 

26 . 120 

24.311 

74.645 

50.334 

18.951 

55.699 

1000 

1100 

26.120 

26.923 

77.134 

52.659 

21.563 

57 . 532 

1100 

1200 

26 . 120 

29.535 

79.407 

54.795 

24.175 

59.261 

1200 

1300 

26.120 

32.147 

81.493 

56.769 

26.787 

60.892 

1300 

1400 

26 .120 

34.759 

83.434 

58.606 

29.399 

62.434 

1400 

1500 

26 .120 

37 .371 

85.236 

60.322 

32.011 

63.895 

1500 

1600 

26.120 

39.983 

86 .921 

61.932 

34.623 

65.282 

1600 

1700 

26.120 

42.595 

88.505 

63.449 

37.235 

66.602 

1700 

1800 

26.120 

45.207 

89 . 998 

64.883 

39.847 

67 .861 

1800 

1900 

26 .120 

47.819 

91 .410 

66.242 

42.459 

69 . 063 

1900 

2000 

26 . 120 

50.431 

92.750 

67.534 

45.071 

70.214 

2000 

2100 

26.120 

53.043 

94.024 

68.766 

47.683 

71,315 

2100 

2200 

26 .120 

55.655 

95.239 

69.942 

50.295 

72.378 

2200 

2300 

26 . 120 

58.267 

96.401 

71.067 

52.907 

73,397 

2300 

2400 

26.120 

60.879 

97.512 

72.146 

55.519 

74.379 

2400 

2500 

26 .120 

63.491 

98 . 578 

73.182 

58.131 

75.326 

2500 

2600 

26.120 

66 .103 

99.603 

74.179 

60.743 

76.240 

2600 

2700 

26.120 

68.715 

100.589 

75.139 

63.355 

77.124 

2700 

2800 

26 .120 

71.327 

101.539 

76 . 065 

65.967 

77 . 979 

2800 

2900 

26.120 

73.939 

102.455 

76.959 

68.579 

78.807 

2900 

3000 

26 . 12 D 

76.551 

103.341 

77.824 

71.191 

79.610 

3000 

3100 

26 . 120 

79.163 

104.197 

78.661 

73.803 

80 . 390 

3100 

3200 

26 .120 

81.775 

105.026 

79.472 

76.415 

81 .147 

3200 

3300 

26 . 120 

84.387 

105.830 

80.258 

79.027 

81 .883 

3300 

3400 

26 . 120 

86.999 

106.610 

81.022 

81.639 

82.598 

3400 

3500 

26 . 120 

89.611 

107,367 

81.764 

84.251 

83.295 

3500 

3600 

26.120 

92.223 

108.103 

8 2.485 

86.863 

83 . 974 

3600 

3700 

26 .120 

94.835 

108.819 

83.187 

89.475 

84 .636 

3700 

3800 

26 .120 

97.447 

109.515 

83.871 

92.087 

85.282 

3800 

3900 

26 .120 

100.059 

110.194 

84.537 

94.699 

85.912 

3900 

4000 

26.120 

102.671 

110. 855 

85.187 

97.311 

86.527 

4000 

4100 

26.120 

105.283 

111 .500 

85.821 

99.923 

87.128 

4100 

4200 

26.120 

107.895 

112.129 

86.440 

102.535 

87.716 

4200 

4300 

26 .120 

110.507 

112.744 

87.045 

105.147 

88.291 

4300 

4400 

26.120 

113.119 

113.344 

87.636 

107.759 

88.854 

4400 

4500 

26 . 120 

115.731 

113.931 

88.213 

110.371 

89.405 

4500 

4600 

26 . 120 

118.343 

114.506 

88.779 

112.983 

89 . 944 

4600 

47 00 

26 . 120 

120.955 

115.067 

89.332 

115.595 

90 . 473 

4700 

4800 

26 . 120 

123.567 

115.617 

89.874 

118.207 

90.991 

4800 

4900 

26 . 120 

126.179 

116.156 

90.405 

120.819 

91 . 499 

4900 

5000 

26.120 

128.791 

116 .683 

90.925 

123.431 

91.997 

5000 

5100 

26 .120 

131.403 

117.201 

91.435 

126.043 

92.486 

5100 

5200 

26.120 

134.015 

117.708 

91.936 

128.655 

92.967 

5200 

5300 

26 . 120 

136.627 

118.205 

92.427 

131.267 

93.438 

5300 

540 0 

26 .120 

139.239 

118.694 

92.909 

133.879 

93.901 

5400 

5500 

26 . 120 

141.851 

119.173 

93.382 

136.491 

94.356 

5500 

5600 

26.120 

144.463 

119.644 

93.847 

139.103 

94.804 

5600 

5700 

26 .120 

147.075 

120.106 

94.303 

141.715 

95.244 

57 0 0 

5800 

26.120 

149.687 

120.560 

94.752 

144.327 

95.676 

5800 

5900 

26.120 

152.299 

121.007 

95.193 

146.939 

96.102 

5900 

6000 

26.120 

154.911 

121.446 

95.627 

149.551 

96.521 

6000 
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TABLE 111.38. • SELECTED THERMODYNAMIC FUNCTIONS FOR Pb(cr,l) 


T 

K 

J/mfi-K 

H°(T)-H°(0) 

kJ/mol 

s°m 

J/moi-K 

0 

100 

200 

298 . 15 

300 

350 

<♦00 

<♦50 

500 

0.000 
24.430 
25.770 
26.650 
26 .673 
27.254 
27 .788 
28.295 
28.785 

0.000 
1.766 
4.289 
6.870 
6.919 
8.268 
9.644 
11 . 046 
12.473 

0.000 

36.899 

54.346 

64.800 

64.965 

69.121 

72.796 

76.098 

79.105 

550 

600 

600.65 

29.264 

29.736 

29.742 

13.924 

15.399 

15.419 

81.871 

84.437 

84.469 

600.65 

700 

800 

900 

1000 

30.627 

30.313 

29.979 

29.660 

29.369 

20.231 

23.258 

26.273 

29.255 

32.206 

92.481 
97 .146 
101.172 
104.684 
107 .794 

1100 

1200 

1300 

1400 

1500 

29.116 

28.903 

28.731 

28.602 

28.513 

35.130 

38.030 

40.912 

43.778 

46.633 

110.581 

113.105 

115.411 

117.535 

119.505 

1600 

1700 

1800 

1900 

2000 

28.463 

28.451 

28.475 

28.532 

28.620 

49.482 

52.327 

55.173 

58.023 

60.881 

121.344 
123.069 
124.695 
126.236 
127 .702 

2100 

2200 

2300 

2400 

2500 

28.737 
28 . 881 
29 . 048 
29 .238 
29 .446 

63.748 

66.629 

69.525 

72.439 

75.373 

129.101 

130.441 

131.729 

132.969 

134.167 

2600 

2700 

2800 

2900 

3000 

29.671 

29 .909 

30 . 16D 
30 .419 
50.684 

78.329 

81.308 

84.311 

87.340 

90.395 

135.326 
136 .450 
137.542 
138.605 
139.641 

3100 
3200 
3300 
3400 
350 C 

30.953 
31 .223 
31 . 492 
51.757 
32.015 

93.477 
96.586 
99.722 
102.884 
106 .073 

140.651 

141.638 

142.603 

143.547 

144.471 

56 0 0 

32 . 264 

109.287 

145.377 


-{G°CT)-H o (0|}/T 

J/mol-K 

H°(T) 

kJ/mol 

-G (T)/T 
J/mol-K 

T 

K 

0.000 

19.239 

32.901 
41.758 

41.901 
45.499 
48.686 
51.551 
54.158 

-6.870 

-5.104 

-2.581 

0.000 

0.049 

1.398 

2.774 

4.176 

5.603 

INFINITE 

87.939 

67.251 

64.800 

64.801 
65.127 
65.861 
66 .818 
67.898 

0 

100 

200 

298 . 15 

300 

350 

400 

450 

500 

56.553 

58.771 

58.799 

7.054 

8.529 

8.549 

69.044 

70.221 

70.237 

550 

600 

600.65 

58.799 

63.920 

68.331 

72.179 

75.588 

13.361 

16.388 

19.403 

22.385 

25.336 

70.237 

73.734 

76.918 

79-812 

82.458 

600.65 

700 

800 

900 

1000 

78.645 

81.413 

83.941 

86.265 

88.416 

28.260 

31.160 

34.042 

36.908 

39.763 

84.890 

87.138 

89.225 

91.172 

92.996 

1100 

1200 

1300 

1400 

1500 

90.418 

92.288 

94.044 

95.698 

97.262 

42.612 
45.457 
48 .303 
51.153 
54.011 

94.711 
96 . 329 
97 .860 
99 . 314 
100.697 

1600 

1700 

1800 

1900 

2000 

98.745 

100.155 

101.500 

102.786 

104.017 

56.878 

59.759 

62.655 

65.569 

68.503 

102.016 

103.278 

104.487 

105.648 

106.765 

2100 

2200 

2300 

2400 

2500 

105.199 

106.336 

107.431 

108.488 

109.509 

71.459 

74.438 

77.441 

80.470 

83.525 

107.841 

108.880 

109.885 

110.857 

111.799 

2600 
27 QU 
2800 
2900 
3000 

110.497 

111.455 

112.384 

113.287 

114.165 

86.607 

89.716 

92.852 

96.014 

99.203 

112.713 

113.602 

114.466 

115.308 

116.128 

3100 

3200 

3300 

3400 

3500 

115.019 

102.417 

116 .928 

3600 
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TABLE 111.39. - SELECTED THERMODYNAMIC FUNCTIONS FOR Rb(cf,|) 


T 


C P 

H°(T)-H°(0) 

S°(T) 

K 


J/mol-K 

kJ/mol 

J/mol-K 

0 


0,000 

0.000 

0 . 000 

100 


25.510 

2.009 

96 . 958 

200 


27.950 

9.660 

65.252 

250 


28.690 

6.056 

71.513 

298, 

.15 

31.060 

7.989 

76.780 

300 


31.231 

7.597 

76.973 

312, 

.97 

32.383 

7.993 

78.268 

312. 

97 

31.801 

10.135 

85.283 

900 


30.822 

12.868 

92.999 

500 


30.989 

15.930 

99.831 

600 


30.939 

18.979 

105.383 

700 


30.529 

22.022 

110.080 

800 


30.709 

25.083 

119.167 

900 


31.012 

28.167 

117.800 

1000 


31.976 

31.290 

121.090 

noo 


32.151 

39.970 

129.120 

1200 


33.099 

37.729 

126.955 

1300 


39.366 

91.099 

129.652 

1900 


36.026 

99.615 

132.257 

1500 


38.190 

98.320 

139.812 

1600 


90.768 

52.261 

137.359 

1700 


93.976 

56 .993 

139.919 

1800 


97.828 

61 .077 

192.539 

1900 


52.387 

66 . 082 

195.293 

2000 


57 .719 

71.581 

198.063 

2100 


63.887 

77.659 

151.029 



H°m 

-G°avr 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-7.989 

INFINITE 

0 

26.868 

-5.980 

101.758 

100 

41.952 

-2.829 

7.9.397 

200 

47.289 

-1.933 

77.295 

250 

51.662 

0.000 

76.780 

298 . 15 

51.816 

0.058 

76.780 

300 

52.848 

0.959 

76.815 

312.97 

52.898 

2.696 

76.815 

312.97 

60.829 

5.379 

79.551 

900 

67.971 

8.991 

82.999 

500 

73.760 

11.985 

86.291 

600 

78.620 

19.533 

89.319 

700 

82.813 

17.599 

92.179 

800 

86.503 

20.678 

99.829 

900 

89.800 

23.801 

97.289 

1000 

92.789 

26.981 

99 . 592 

1100 

95.519 

30.290 

101.755 

1200 

98.037 

33.610 

103.798 

1300 

100.389 

37,126 

105.738 

1900 

102.599 

90.831 

107.591 

1500 

109.691 

99.772 

109.371 

1600 

106 .688 

99.009 

111 .093 

1700 

108 .607 

53.588 

112.768 

1800 

110.963 

58.593 

119.905 

1900 

112.272 

69.092 

116 .017 

2000 

119.096 

70.165 

117 .612 

2100 
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TABLE 1(1.40. - SELECTED THERMODYNAMIC FUNCTIONS FOR S(o.(J.() 


T 

c p 

H°(T)-H°(0) 

S°(T) 

*{G°(T)*H°(0)}/r 

H°(T) 

•G°(T)/T 

T 

K 

J/rrtfi-K 

kJ/moi 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0 , 000 

0.000 

-4.412 

INFINITE 

0 

100 

12.765 

0.690 

12.541 

5.641 

-3.722 

49.761 

100 

200 

19.360 

2.332 

23.659 

11.999 

-2.080 

34.059 

200 

298.15 

22.690 

4.412 

32.070 

17.272 

0.000 

32.070 

298.15 

300 

22.737 

4.455 

32.210 

17.360 

0.043 

32.067 

300 

368.30 

24.237 

6.061 

37.030 

20.572 

1.649 

32.551 

368.30 

368.30 

24.773 

6.462 

38.119 

20.572 

2.050 

32.551 

368.30 

388.36 

25.180 

6 . 964 

39.444 

21.511 

2.552 

32.871 

388.36 

358.36 

31.710 

8.685 

43.875 

21.511 

4.273 

32.871 

388.36 

400 

32.369 

9.060 

44.824 

22.175 

4.648 

33.205 

400 

428.15 

36.595 

10.004 

47.103 

23.739 

5.592 

34.044 

428.15 

432.25 

48.833 

10.176 

47.502 

23.961 

5.764 

34.168 

432.25 

453.15 

42.472 

11.121 

49.638 

25.096 

6.709 

34.833 

A53.15 

500 

38.026 

12.996 

53.578 

27.586 

8.584 

36.410 

500 

550 

35.614 

14.830 

57 .076 

30.112 

10.418 

38.134 

550 

600 

34.371 

16.577 

60.116 

32.489 

12.165 

39.842 

600 

650 

33.493 

18.273 

62.832 

34.720 

13.861 

41.508 

650 

700 

32.451 

19.923 

65.278 

36.817 

15.511 

43.120 

700 

717 

31.992 

20.471 

66.052 

37.501 

16.059 

43.654 

717 

800 

32.000 

23.127 

69.557 

40.648 

18.715 

46.163 

800 

900 

32.000 

26.327 

73.326 

44.074 

21.915 

48.976 

900 

1000 

32.000 

29.527 

76.697 

47.170 

25.115 

51-582 

1000 

1100 

32.000 

32.727 

79.747 

49.995 

28.315 

54.006 

1100 

1200 

32.000 

35.927 

82.532 

52.592 

31.515 

56.269 

1200 

1300 

32.000 

39.127 

85.093 

54.995 

34.715 

58.389 

1300 

1400 

32.000 

42.327 

87.464 

57.231 

37.915 

60.382 

1400 

1500 

32.000 

45.527 

89.672 

59.321 

41.115 

62.262 

1500 

1600 

32.000 

48.727 

91.737 

61.283 

44.315 

64.041 

1600 

1700 

32.000 

51 .927 

93.677 

63.132 

47.515 

65.727 

1700 

1800 

32.000 

55,127 

95.506 

64.880 

50.715 

67.331 

1800 

1900 

32.000 

58.327 

97.237 

66.538 

53.915 

68.860 

1900 

2000 

32.000 

61.527 

98.878 

68.114 

57.115 

70.320 

2000 

2100 

32.000 

64.727 

100.439 

69.617 

60.315 

71 .718 

2100 

2200 

32.000 

67.927 

101.928 

71.052 

63.515 

73.057 

2200 

2300 

32.000 

71.127 

103.350 

72,426 

66 .715 

74.344 

2300 

2400 

32.000 

74.327 

104.712 

73.743 

69.915 

75.581 

2400 

2500 

32.000 

77.527 

106.019 

75.008 

73.115 

76.773 

2500 

2600 

32.000 

80.727 

107.274 

76.225 

76.315 

77.922 

2600 

2700 

32.000 

83.927 

108.481 

77.397 

79.515 

79.031 

2700 

2800 

32.000 

87.127 

109.645 

78.528 

82.715 

80.104 

2800 

2900 

32.000 

90.327 

110.763 

79.621 

85.915 

81.142 

2900 

3000 

32.000 

93.527 

111.853 

80.677 

89.115 

82.148 

3000 

3100 

32.000 

96 .727 

112.902 

81.700 

92.315 

83.123 

3100 

3200 

32.000 

99.927 

113.918 

82.691 

95.515 

84.070 

3200 

3300 

32.000 

103.127 

114.903 

83.652 

98.715 

84.989 

3300 

3400 

32.000 

106.327 

115.858 

84.585 

101.915 

85.883 

3400 

3500 

32.000 

109.527 

116,786 

85.492 

105.115 

86.753 

3500 

3600 

32.000 

112.727 

117.687 

86.374 

108.315 

87.600 

36 0 0 

3700 

32.000 

115,927 

118.564 

87.232 

111.515 

88.425 

3700 

3800 

32.000 

119.127 

119.417 

88.068 

114.715 

89.229 

3800 

3900 

32.000 

122.327 

120.249 

88.883 

117.915 

90.014 

3900 

4000 

32.000 

125.527 

121.059 

89.677 

121.115 

90 .780 

4000 

4100 

32.000 

128.727 

121.849 

90.452 

124.315 

91.528 

4100 

4200 

32.000 

131.927 

122.620 

91,209 

127.515 

92.259 

4200 

4300 

32.000 

135.127 

123.373 

91,948 

130.715 

92.974 

4300 

4400 

32.000 

138.327 

124.109 

92.671 

133.915 

93.673 

4400 

4500 

32.000 

141.527 

124.828 

93.377 

137.115 

94.358 

4500 

4600 

32.000 

144.727 

125.531 

94.069 

140.315 

95.028 

4600 

4700 

32.000 

147.927 

126.219 

94.745 

143.515 

95.684 

4700 

4800 

32.000 

151.127 

126.893 

95.408 

146.715 

96.327 

4800 

4900 

32.000 

154.327 

127 ,553 

96.057 

149.915 

96.958 

4900 

5000 

32.000 

157.527 

128.199 

96.694 

153.115 

97.576 

5000 

5100 

32.000 

160,727 

128.833 

97.318 

156.315 

98.183 

5100 

5200 

32.000 

163.927 

129.454 

97.930 

159.515 

98.778 

5200 

5300 

32.000 

167.127 

130.064 

98.531 

162.715 

99.363 

5300 

5400 

32.000 

170.327 

130.662 

99.120 

165.915 

99.937 

5400 

5500 

32.000 

173.527 

131.249 

99.699 

169.115 

100.501 

5500 

5600 

32.000 

176.727 

131.826 

100.267 

172.315 

101.055 

5600 

5700 

32.000 

179.927 

132.392 

100.826 

175.515 

101.600 

5700 

5800 

32.000 

183.127 

132,949 

101.375 

178.715 

102.136 

5800 

5900 

32.000 

186.327 

133,496 

101.915 

181.915 

102.663 

5900 

6000 

32.000 

189.527 

134.034 

102.446 

185.115 

103.181 

6000 
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TABLE 111.41. - SELECTED THERMODYNAMIC FUNCTIONS FOR Si<cr,|) 


T 

C D 

H°(T)-H°(0) 

S°(T) 

-{G o (T)-H O <0)>/r 

H°(T) 

-G°oyr 

T 

K 

J/mci-K 

kJ/mol 

J/moi-K 

J/mol-K 

kj/mol 

J/moi-K 

K 

o 

0.000 

0 .000 

0 . 000 

0.000 

**3.217 

INFINITE 

0 

100 

7 .280 

0.267 

3 .828 

1 .158 

“2.950 

33.333 

100 

200 

15.650 

1.443 

11.657 

4.442 

-1.774 

20.529 

200 

250 

18 . 126 

2.305 

15.471 

6.251 

-0 .912 

19 . 121 

250 

298 . 15 

19.789 

3.217 

18.810 

8.019 

0.000 

18.810 

298 .15 

31)0 

19.855 

3.254 

18.933 

8.085 

0.037 

18 .810 

300 

400 

22.301 

5.377 

25.023 

11.580 

2.160 

19.624 

400 

500 

23.610 

7.678 

30.152 

14.796 

4.461 

21.231 

500 

6 00 

24.472 

10.085 

34.537 

17.730 

6.867 

23.092 

600 

7 00 

25.124 

12.566 

38.361 

20.410 

9.348 

25.006 

700 

8 0 0 

25.662 

15.106 

41 .752 

22.870 

11.888 

26.591 

800 

900 

26 . 135 

17.696 

44.802 

25.140 

14.478 

28.715 

900 

1000 

26.568 

20.331 

47.578 

27.247 

17.114 

30.464 

1000 

1100 

26 .974 

23.009 

50.130 

29.213 

19.791 

32.138 

1100 

1200 

27 .362 

25.725 

52.493 

31.055 

22.508 

33.737 

1200 

1300 

27.737 

28.481 

54.698 

32.790 

25.263 

35.265 

1300 

14 0 0 

28 .103 

31.273 

56.767 

34.430 

28.055 

36.728 

1400 

1500 

28.462 

34.101 

58.719 

35.985 

30.883 

38 . 130 

1500 

1600 

28.816 

36.965 

60.567 

37 .464 

33.747 

39.475 

1600 

cr 1690 

29.131 

39.572 

62.152 

38.737 

36.355 

40.640 

1690 

C 1690 

27 .200 

89.782 

91.862 

38.737 

86.565 

40.640 

1690 

1700 

27.200 

90 . 054 

92.023 

39.050 

86.837 

40.942 

1700 

1800 

27 .200 

92.774 

93.578 

42.036 

89.557 

43.824 

1800 

1900 

27 .200 

95.494 

95.048 

44.788 

92.277 

46.481 

1900 

2000 

27.200 

98.214 

96.443 

47.336 

94.997 

48.945 

2000 

2100 

27 .200 

100.934 

97.770 

49 .706 

97.717 

51 .239 

2100 

2200 

27.200 

103.654 

99.036 

51.920 

100.437 

53.383 

2200 

2300 

27.200 

106.374 

100.245 

53.995 

103.157 

55.394 

2300 

2400 

27 .200 

109.094 

101 .402 

55.946 

105.877 

57.287 

2900 

2500 

27.200 

ill .814 

102.513 

57 .787 

108.597 

59.074 

2500 

26 0 0 

27.200 

114.534 

103.580 

59.528 

111.317 

60.765 

2600 

27 00 

27.200 

117.254 

104.606 

61.179 

114.037 

62.370 

2700 

2800 

27.200 

119.974 

105.595 

62.747 

116.757 

63.896 

2800 

2900 

27 . 200 

122.694 

106.550 

64.241 

119.477 

65.351 

2900 

3000 

27.200 

125.414 

107.472 

65.667 

122.197 

66.740 

3000 

3100 

27 .200 

128.134 

108.364 

67.030 

124.917 

68.068 

3100 

3200 

27 . 200 

130.854 

109.227 

68.335 

127 .637 

69.391 

3200 

3300 

27 . 200 

133.574 

110.064 

69.587 

130.357 

70.562 

3300 

340 0 

27 . 200 

136.294 

110.876 

70.790 

133.077 

71 .736 

3400 

35C3 

27 .200 

139.014 

111 .665 

71.946 

135.797 

72.866 

3500 

3600 

27 . 200 

141 .734 

112.431 

73.060 

138.517 

73.954 

3600 

3700 

2 7 200 

144.454 

113.176 

74.135 

141.237 

75.004 

3700 

35 Ul 

27 . 200 

147.174 

113.902 

75.172 

143.957 

76 . 018 

3800 

39 00 

27 200 

149.894 

114.608 

76.174 

146.677 

76.999 

3900 

4000 

27 . 200 

152.614 

115.297 

77.143 

149.397 

77.948 

4000 

4 1 DC 

27 200 

155.334 

115.969 

78.082 

152.117 

78.867 

4100 

4? or 

2 7 .200 

158.054 

116.624 

78.992 

154.837 

79.758 

4200 

4 300 

2 7 .20 0 

160.774 

117.264 

79.875 

157.557 

80.623 

4300 

4<* 0 0 

2 7 .20 0 

163.494 

117.889 

80.732 

160.277 

81.463 

4400 

4 5 U C 

21 2 0 0 

166.214 

118.501 

81.564 

162.997 

82.279 

4500 

46 0 0 

27 .200 

168.934 

119.098 

82.374 

165.717 

83.073 

4600 

4 7 00 

27.200 

171.654 

119.683 

83.161 

168.437 

83.896 

4700 

4800 

2 7 . 2 00 

174,374 

120.256 

83.928 

171.157 

84.598 

4800 

4 9 L'O 

27.200 

177.094 

120.817 

84.675 

173.877 

85.332 

4900 

5000 

27.200 

179.814 

121.366 

85.404 

176.597 

86.047 

50 00 

5100 

27 .200 

182.534 

121.905 

86.114 

179.317 

86.745 

5100 

5200 

27.200 

185.254 

122.433 

86.807 

182.037 

87.426 

5200 

5300 

27 .200 

187.974 

122.951 

87.484 

184.757 

88.092 

5300 

5400 

27 . 200 

190.694 

123.460 

88.146 

187.477 

88.742 

5400 

5500 

27 .200 

193.414 

123,959 

88.793 

190.197 

89.378 

5500 

5600 

27 .200 

196.134 

124.449 

89.425 

192.917 

90.000 

5600 

57 00 

27.200 

198.854 

124.930 

90.044 

195.637 

90,608 

5700 

5800 

27 . 200 

201.574 

125.403 

90.649 

198.357 

91.204 

5800 

5900 

27 . 200 

204.294 

125.868 

91.242 

201.077 

91 .788 

5900 

6000 

27 . 200 

207.014 

126.326 

91.823 

203.797 

92.359 

6 000 
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TABLE 111,42. • SELECTED THERMODYNAMIC FUNCTIONS FOR Sn<cr,« 


y 

c° 

H°0>H°(0) 

S°(T) 


H°(T) 

-G°(T)/T 

T 

K 

J/mfi-K 

kJ/mol 

J/mol-K 

J/moM< 

kJ/moJ 

J/mol-K 

K 

0 

100 

200 

298.15 

300 

350 

400 

450 

500 

0.000 
22.210 
25.500 
27.112 
27.147 
28.025 
28.903 
29.887 
31 .033 

0.000 

1.318 

3.740 

6.323 

6.374 

7.754 

9.176 

10.646 

12.168 

0.000 

24.020 

40.670 

51.180 

51.348 

55.599 

59.398 

62.858 

66.065 

0.000 
10.840 
21,970 
29.973 
30.101 
33.445 
36 .458 
39.200 
41.729 

-6.323 

-5.005 

-2.583 

0.000 

0.051 

1.431 

2.853 

4.323 

5.845 

INFINITE 

74.070 

53.585 

51.180 

51 . 178 

51.510 

52.265 

53.251 

54.375 

0 

100 

200 

298.15 

300 

350 

400 

450 

500 

505.12 

31.160 

12.327 

66.381 

41.976 

6.004 

54.494 

505.12 

505.12 

600 

700 

800 

900 

1000 

29.415 

28.663 

28.249 

28.043 

27.957 

27.945 

19.522 

22.274 

25.117 

27.951 

30.730 

33.524 

80.626 
85.619 
90.003 
93.760 
97.057 
100 . 002 

41.976 

48,496 

54.121 

58.847 

62.913 

66.477 

13.199 
15.951 
18.794 
21.608 
24.407 
27 .201 

54 . 494 
59.034 
63.154 
66.751 
69.938 
72.800 

505.12 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

27.979 

28.044 

28.130 

28.229 

28.339 

36.320 

39.121 

41.930 

44.748 

47.576 

102.666 
105.103 
107 .351 
LQ9.440 
111 . 391 

69.648 
72.502 
75.098 
77 .477 
79.674 

29.997 

32.798 

35.607 

38.425 

41.253 

75.396 

77.772 

79.962 

81.993 

83.889 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

28.455 

28.575 

28.698 

28.822 

28.947 

50.416 
53.267 
56.131 
59 . 0D7 
61.895 

113.223 

114.952 

116.589 

118.144 

119.625 

81.714 
83.619 
85.405 
87 .088 
88.678 

44.093 

46.944 

49.808 

52.684 

55.572 

85.666 
87.338 
8 8.918 
90.416 
91 .839 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

29.071 

29.195 

29.318 

29.439 

29.559 

64.796 

67.709 

70.635 

73.573 

76.523 

121.041 

122.396 

123.696 

124.947 

126.151 

90.186 
91 .619 
92.986 
94.291 
95.542 

58.473 

61.386 

64.312 

67.250 

70.200 

93.196 
94 . 493 
95,735 
96 .926 
98.071 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

29.676 

29.792 

29.905 

30.015 

30.123 

79.484 
82.458 
85.443 
88.439 
91 .446 

127.313 

128.435 

129.520 

130.572 

131.591 

96.742 

97.895 

99.005 

100.075 

101.109 

73.161 

76.135 

79.120 

82.116 

85.123 

99.174 

100,237 

101.263 

102.256 

103.217 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

30.228 

30.331 

30.431 

30.528 

30.622 

94.463 
97.491 
100.529 
103.577 
106 .635 

132.580 
133,542 
134.477 
135.386 
136 .273 

102.108 

103.076 

104.013 

104.923 

105.806 

88.140 

91.168 

94.206 

97.254 

100.312 

104 . 148 
105.052 
105.929 
106.782 
107 .612 

3100 

3200 

3300 

3400 

3500 

3600 
37 0 0 
3800 
3900 
4000 

30.713 

30.801 

30.886 

30.968 

31.047 

109.701 

112.777 

115.862 

118.954 

122.055 

137.137 

137,979 

138.802 

139.605 

140.390 

106 .664 
107.499 
108.312 
109 .104 
109.877 

103.378 

106.454 

109.539 

112.631 

115.732 

108.420 

109.208 

109.976 

110.725 

111.457 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

31.123 

31.196 

31.266 

31.333 

31.396 

125.164 

128.280 

131.403 

134.533 

137.669 

141.158 

141.909 

142.644 

143.363 

144.068 

110.630 

111.366 

112.085 

112.788 

113.475 

118.841 

121.957 

125.080 

128.210 

131.346 

112.172 

112.872 

113.555 

114.225 

114.880 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

31.457 

31.514 

140.812 

143.960 

144.759 

145.436 

114.148 

114.806 

134.489 
137 .637 

115.522 

116.151 

4600 

4700 
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TABLE Ht.43. - SELECTED THERMODYNAMIC FUNCTIONS FOR Sr(a,jJ,f) 


T 

„ C L 

H°rn-H°(o) 

S°(T) 

-{G o fn-H°( 0 )}/r 

H°(T) 

•G°(T)/T 

T 

K 

J/moi-K 

kJ/mol 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0 . 000 

0.000 

-6.558 

INFINITE 

0 

100 

23.596 

1.489 

27.350 

12.461 

-5.069 

78.044 

100 

120 

24.250 

1.968 

31.712 

15.315 

-4.591 

69.968 

120 

140 

24.773 

2.458 

35.491 

17 .934 

-4.100 

64.778 

140 

160 

25.188 

2.958 

38.827 

20.341 

-3.600 

61 . 330 

160 

180 

25.515 

3.465 

41.814 

22.564 

-3.093 

58.999 

180 

200 

25.777 

3.978 

44.516 

24.626 

-2.580 

57.417 

200 

220 

25.995 

4.496 

46.983 

26.548 

-2.063 

56 .358 

220 

240 

26.192 

5.018 

49.254 

28.347 

-1.541 

55.673 

240 

260 

26.388 

5.543 

51.358 

30.037 

-1.015 

55.261 

260 

280 

26.606 

6.073 

53.321 

31.631 

-0.485 

55 . 053 

280 

298 . 15 

26 .830 

6.558 

54.999 

33.003 

0.000 

54.999 

298 .15 

300 

26.837 

6.608 

55.165 

33.139 

0.050 

55.000 

300 

350 

27.376 

7.964 

59.344 

36.591 

1.405 

55.328 

350 

400 

27.846 

9.344 

63.031 

39.670 

2.786 

56.065 

400 

450 

28.271 

10.747 

66.335 

42.452 

4.189 

57.026 

450 

500 

28.665 

12.171 

69.335 

44.993 

5.613 

58.109 

500 

600 

29.386 

15.074 

74.626 

49.502 

8.516 

60.433 

600 

700 

30.038 

18 .046 

79.205 

53.425 

11.488 

62.794 

700 

800 

30 .635 

21.080 

83.256 

56.906 

14.522 

65.104 

800 

a 820 

30.748 

21.694 

84.014 

57.558 

15.136 

65.5 56 

820 

P 820 

29.824 

22.544 

85.050 

57 .558 

15.986 

65 . 556 

820 

900 

30.146 

24.943 

87.841 

60.127 

18.384 

67.414 

90 0 

1000 

30.548 

27.977 

91.038 

63.061 

21.419 

69.619 

1000 

P 1041 

30.713 

29.233 

92.269 

64.187 

22.675 

70.487 

1041 

t 1041 

37.000 

37.233 

99.954 

64.187 

30.675 

70.487 

1041 

1100 

37.000 

39.416 

101.994 

66 . 161 

32.858 

72.123 

1100 

1200 

37 . 000 

43.116 

105.213 

69.283 

36.558 

74.748 

1200 

1300 

37.000 

46.816 

108.175 

72.162 

40.258 

77.207 

1300 

1400 

37.000 

50.516 

110.917 

74.834 

43.958 

79.518 

1400 

1500 

37 . 000 

54.216 

113.470 

77.325 

47 .658 

81.698 

1500 

1600 

37.000 

57.916 

115.857 

79.660 

51.358 

83.759 

16 00 

1700 

37 .000 

61 .616 

118.101 

81.856 

55.058 

85 .714 

1700 

1800 

37.000 

65.316 

120.215 

83.929 

58.758 

87.572 

1800 

1900 

37 .000 

69.016 

122.216 

85.892 

62.458 

89.343 

1900 

2000 

37 .000 

72.716 

124.114 

87.756 

66.158 

91.035 

2000 

2100 

37.000 

76.416 

125.919 

89.530 

69.858 

92.653 

2100 

2200 

37.000 

80.116 

127.640 

91.224 

73.558 

94.205 

2200 

2300 

37.000 

83,816 

129.285 

92.843 

77,258 

95.695 

2300 

2400 

37 .000 

87.516 

130.860 

94.395 

80.958 

97.127 

2400 

2500 

37.000 

91.216 

132.370 

95.884 

84.658 

98.507 

2500 

2600 

37.000 

94.916 

133.821 

97.315 

88.358 

99.837 

26 0 0 

2700 

37.000 

98.616 

135.218 

98.693 

92.058 

101 . 122 

2700 

2800 

37.000 

102.316 

136.563 

100.022 

95.758 

102.364 

2800 

2900 

37.000 

106.016 

137.862 

101.304 

99.458 

103. 566 

2900 

3000 

37.000 

109.716 

139.116 

102.544 

103.158 

104.730 

3000 

3100 

37 . 000 

113.416 

140.329 

103.743 

106.858 

105.859 

3100 

3200 

37 . 000 

117.116 

141.504 

104.905 

110.558 

106.955 

3200 

3300 

37 . 000 

120.816 

142.642 

106.032 

114.258 

108 .019 

3300 

3400 

37.000 

124.516 

143.747 

107.125 

117.958 

109 . 054 

3400 

3500 

37 .000 

128.216 

144.820 

108.186 

121.658 

110.060 

3500 

3600 

37.000 

131.916 

145.862 

109.219 

125.358 

111 . 040 

36 0 0 

3700 

37 . 000 

135.616 

146.876 

110.223 

129.058 

111 . 995 

3700 

3800 

57 . 000 

139.316 

147.862 

111.200 

132.758 

112.926 

3800 

3900 

37 . 000 

143.016 

148.823 

112.153 

136.458 

113.834 

3900 

4000 

37 . 000 

146.716 

149.760 

113.081 

140.158 

114.721 

4000 

4100 

37.000 

150.416 

150.674 

113.987 

143.858 

115.587 

4100 

4200 

37 . 000 

154.116 

151.565 

114.871 

147.558 

116.433 

4200 

4300 

37 . 000 

157.816 

152.436 

115.735 

151.258 

117 .260 

4300 

4400 

37 . 000 

161 .516 

153.287 

116.578 

154.958 

118.069 

4400 

4500 

37 .000 

165.216 

154.118 

117.403 

158.658 

118.861 

4500 

4600 

37.000 

168.916 

154.931 

118.211 

162.358 

119.636 

4600 

4700 

37 . 000 

172.616 

155.727 

119.000 

166.058 

120. 396 

47 00 

4800 

37 . 000 

176.316 

156.506 

119.774 

169.758 

121 . 140 

4800 

4900 

37 .000 

180.016 

157.269 

120.531 

173.458 

121.869 

4900 

5000 

37.000 

183.716 

158.017 

121.273 

177.158 

122.585 

5000 

5100 

37.000 

187.416 

158.749 

122.001 

180.858 

123.287 

5100 

5200 

37 .000 

191.116 

159.468 

122.715 

184.558 

123.976 

5200 

5300 

37 . 000 

194.816 

160.172 

123.415 

188.258 

124.652 

5300 

5400 

37.000 

198.516 

160.864 

124.102 

191.958 

125.316 

5400 

5500 

37 .000 

202.216 

161.543 

124.776 

195.658 

125.969 

5500 

5600 

37.000 

205.916 

162.210 

125.439 

199.358 

126.610 

5600 

5700 

37.000 

209.616 

162.865 

126.090 

203.058 

127.240 

57 00 

5800 

37.000 

213.316 

163.508 

126.729 

206.758 

127.860 

5800 

5900 

37.000 

217.016 

164.141 

127.358 

210.458 

128.470 

5900 

6000 

37 . 000 

220.716 

164.762 

127.976 

214.158 

129.069 

6000 
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TABLE 1(144 - SELECTED THERMODYNAMIC FUNCTIONS FOR Ta(CM) 


T 

K 

j/mSl-K 

0 

0.000 

100 

19 744 

150 

22.814 

200 

24.085 

250 

24.861 

298.15 

25.295 

300 

25.307 

350 

25.598 

400 

25.840 

450 

26.088 

500 

26.349 

550 

26.606 

600 

26.843 

700 

27 .214 

800 

27.459 

900 

27 .668 

1000 

27.933 

1100 

28.281 

1200 

28.662 

1300 

28.989 

1400 

29.202 

1500 

29.319 

1600 

29.439 

1700 

29.688 

1800 

30.124 

1900 

30 .665 

2000 

31.191 

2100 

31.713 

2Z00 

32.252 

2300 

32.828 

2400 

33.459 

2500 

34.167 

2600 

34.970 

2700 

35.890 

2800 

36.946 

2900 

38.158 

3000 

39-546 

3100 

41.130 

3200 

42.930 

cr 3258 

44.080 

1 3258 

41.840 

3300 

41.840 

3400 

41.840 

35Q0 

41.840 

3600 

41.840 

3700 

41.840 

3800 

41.840 

3900 

41.840 

4000 

41.840 

4100 

41.840 

4200 

41.840 

4300 

41.840 

4400 

41.840 

4500 

41.840 

4600 

41.840 

4700 

41.840 

4800 

41 .840 

4900 

41.840 

5000 

41.840 

5100 

41.840 

5200 

41.840 

5300 

41.840 

5400 

41.840 

5500 

41.840 

5600 

41.840 

5700 

41.840 

5800 

41.840 

5900 

41.840 

6000 

41.840 



s°m 

kJ/mot 

J/mol-K 

0.000 

0.000 

0.995 

16.143 

2.072 

24.833 

3.247 

31.586 

4.472 

37.049 

5.681 

41.471 

5.728 

41.628 

7 .001 

45.552 

8.287 

48,986 

9.585 

52.099 

10.896 

54.806 

12.220 

57.330 

13.556 

59.655 

16.260 

63.822 

18.994 

67.473 

21.750 

70.718 

24.529 

73.697 

27.340 

76.325 

30.188 

78.802 

33.071 

81.110 

35.982 

83.267 

38.908 

85.286 

91.895 

87.182 

44.800 

88.973 

97.789 

90.682 

50.829 

92.325 

53.921 

93.911 

57,067 

95.445 

60.265 

96.933 

63.518 

98.379 

66.832 

99.789 

70.213 

101.169 

73.669 

102.525 

77.211 

103.361 

80.851 

105.185 

89.605 

106.502 

88.989 

107.819 

92.521 

109.141 

96.722 

110.474 

99.295 

111.256 

135.813 

122.480 

137 .570 

123.016 

141.754 

124.265 

145.938 

125.478 

150.122 

126.656 

154.306 

127.803 

158.490 

128.919 

162.674 

130.005 

166.858 

131.065 

171.042 

132.098 

175.226 

133.106 

179.410 

134.091 

183.594 

135 . 052 

187 .778 

135.993 

191.962 

136.912 

196.146 

137,812 

200.330 

138.693 

204.514 

139.556 

208.698 

140.401 

212.882 

141.230 

217.066 

142.042 

221.250 

142.839 

225.434 

143.621 

229.618 

144.389 

233.802 

145.143 

237.986 

145.883 

242.170 

146.611 

246.354 

147 .326 

250.538 

148.029 


-{G o fT)-H o (0))/T 

H°m 

J/mol-K 

kj/mol 

0.000 

-5 .681 

6.193 

-4.686 

11.020 

-3.609 

15.351 

-2.434 

19.161 

-1.209 

22.9X7 

0.000 

22.535 

0.047 

25.549 

1.320 

28.268 

Z .606 

30.744 

3.906 

33.014 

5.215 

35.112 

6.539 

37.062 

7.875 

90.593 

10.579 

43.730 

13.313 

46.551 

16.069 

49.118 

18 .848 

51.470 

21.659 

53.645 

24.507 

55.671 

27.390 

57,566 

30.301 

59,347 

33.227 

61.029 

36.164 

62.620 

39.119 

64.133 

42.108 

65.573 

45.148 

66.951 

48.240 

68.270 

51.386 

69.540 

54.584 

70.762 

57.8 37 

71.942 

61.151 

73.084 

64.532 

79.191 

67.988 

75.264 

71.530 

76.310 

75.170 

77.328 

78.924 

78.323 

82.808 

79.296 

86 .840 

80.248 

91.041 

80.794 

93.564 

80.794 

130.132 

81.328 

131.889 

82.572 

136.073 

83.781 

140.257 

84.956 

144.441 

86.098 

148.625 

87.211 

152.809 

88.294 

156.993 

89.350 

161.177 

90.380 

165.361 

91.386 

169.545 

92.367 

173.729 

93.327 

177.913 

94.264 

182.097 

95.181 

186.281 

96 . 079 

190.465 

96.958 

194.649 

97.818 

198.833 

98.661 

203.017 

99.488 

207.201 

100.299 

211.385 

101.094 

215.569 

101.874 

219.753 

102.640 

223.937 

103.392 

228.121 

104.131 

232.305 

104.857 

236.489 

105.571 

240.673 

106.273 

244.857 


•Q°(T)/T 

T 

J/mot-K 

K 

INFINITE 

0 

63.003 

100 

48.893 

150 

43.756 

200 

41.885 

250 

41.471 

298.15 

41.471 

300 

41.781 

350 

42.471 

400 

43.368 

450 

44.376 

500 

45.441 

550 

46.530 

600 

48.709 

700 

50.832 

800 

52.864 

900 

54.799 

1000 

56.635 

1100 

58.379 

1200 

60.041 

1300 

61.623 

1400 

63.135 

1500 

64.579 

1600 

65.962 

1700 

67.289 

1800 

68 .563 

1900 

69.791 

2000 

70.975 

2100 

72.122 

2200 

73.232 

Z300 

74.309 

2400 

75.356 

2500 

76.376 

2600 

77.368 

2700 

78.339 

2800 

79.287 

2900 

80.216 

3000 

81.128 

3100 

82.024 

3200 

82.538 

3258 

82.538 

3258 

83.049 

3300 

84.243 

3400 

85 404 

3500 

86.534 

3600 

87.634 

3700 

88.706 

3800 

89.751 

3900 

90.770 

4000 

91 .766 

4100 

92.738 

4200 

93.688 

4300 

94.618 

4400 

95.527 

4500 

96.416 

4600 

97.288 

4700 

98.141 

4800 

98.978 

4900 

99.798 

5000 

100.602 

5100 

101.391 

5200 

102.166 

5300 

102.926 

5400 

103.673 

5500 

104.407 

5600 

105.128 

5700 

105.837 

5800 

106.534 

5900 

107.220 

6000 
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TABLE 111.45. . SELECTED THERMODYNAMIC FUNCTIONS FOR Th(a,/M) 



T 

C D 

H°0>H°<0) 

s°m 

* { Q°(T)-H°(0) }/T H°(T) 

'G°(T)/T 

T 


K 

J/moJ-K 

kj/mol 

J/mol-K 

J/mol-K 

kJ/moi 

J/mol-K 

K 


0 

0.000 

0.000 

0.000 

0 

.000 

-6.350 

INFINITE 

D 


1 0 D 

22.690 

1.393 

24.814 

10 

.884 

-4.957 

74.384 

100 


200 

25 . 260 

3.820 

41 . 541 

22 

.441 

-2.530 

54.191 

200 


298 . 15 

26 .230 

6.350 

51.830 

30 

.532 

0.000 

51 .850 

298 . 15 


300 

26 .245 

6 .399 

51.992 

30 

.662 

0.049 

51.829 

300 


400 

27 . 084 

9.065 

59.656 

36 

.993 

2.715 

52.868 

400 


500 

27 .953 

11.816 

65.793 

42 

.161 

5.466 

54.861 

500 


600 

28 .834 

14.656 

70.967 

46 

.540 

8.306 

57 . 124 

6 00 


700 

29.720 

17.583 

75.478 

50 

.359 

11.233 

59 . 431 

7 00 


800 

30 .609 

20.600 

79.505 

53 

.755 

14.250 

61 .692 

800 


900 

31 . 500 

23.705 

83.162 

56 

.823 

17.355 

63.879 

900 


1000 

32.391 

26.900 

86.527 

59 

.627 

20.550 

65.977 

1000 


1100 

33.284 

30.183 

89.656 

62 

.217 

23.833 

67.990 

1100 


1200 

34.177 

33.556 

92.590 

64 

.627 

27.206 

69.918 

1200 


1300 

35.070 

37.019 

95.361 

66 

.885 

30.669 

71 .769 

1300 


14 0 0 

35.964 

40.570 

97.993 

69 

.014 

34.220 

73 . 550 

1400 


15 0 0 

36.858 

44.212 

100.504 

71 

.029 

37.862 

75.263 

1500 


1600 

37.751 

47.942 

102.912 

72 

.948 

41.592 

76 .917 

1600 

ft 

16 50 

38 .198 

49.841 

104.080 

73 

.873 

43.491 

77.722 

1650 

0 

1650 

35.419 

53.341 

106.201 

73 

.873 

46.991 

77 .722 

16 50 


1700 

36.017 

55.127 

107.268 

74 

.840 

48.777 

78 . 576 

1700 


1800 

37,212 

58.788 

109.360 

76 

.700 

52.438 

80 . 228 

1800 


1900 

38.407 

62.569 

111.404 

78 

.473 

56.219 

81.815 

1900 


2000 

39.602 

66.469 

113.404 

80 

.169 

60.119 

83.344 

2000 

0 

2023 

39.877 

67 .383 

113.858 

80 

.550 

61.033 

83.689 

2023 

i 

2023 

46.000 

81 . 183 

120.680 

80 

.550 

74.833 

83.689 

2023 


2100 

46 . 000 

84.725 

122.399 

82 

.053 

78 .375 

85 . 077 

2100 


2200 

46 .000 

89.325 

124.539 

83 

.936 

82.975 

86 .822 

2200 


2 3 u 0 

46 .000 

93.925 

126.583 

85 

.746 

87.575 

88 .507 

2300 


240 0 

46 .000 

98.525 

128.541 

87 

.489 

92.175 

90.135 

2400 


2500 

46 . 000 

103.125 

130.419 

89. 

.169 

96.775 

91.709 

2500 


2600 

46.000 

107.725 

132.223 

90, 

.790 

101.375 

93.232 

26 00 


2700 

46 . 000 

112.325 

133.959 

92. 

.357 

105.975 

94.709 

2700 


2800 

46 . 000 

116.925 

135.632 

93, 

.873 

110,575 

96 .141 

2800 


2900 

46.000 

121.525 

137.246 

95. 

.341 

115.175 

97 .531 

2900 


3000 

46 . 000 

126 . 125 

138.806 

96 . 

.764 

119.775 

98.881 

3000 


3100 

46 . 000 

130.725 

140.314 

98. 

,145 

124.375 

100 . 193 

3100 


3200 

46.000 

135.325 

141 .774 

99. 

,485 

128.975 

101.470 

3200 


3300 

46 .000 

139.925 

143.190 

100. 

,788 

133.575 

102.713 

3300 


340 0 

46 . 000 

144.525 

144.563 

102. 

056 

138.175 

103.923 

3400 


3500 

46 . 000 

149.125 

145.897 

103. 

289 

142.775 

105.104 

3500 


3600 

46 . 000 

153.725 

147.193 

104. 

491 

147.375 

106 .255 

3600 


37 0 0 

46.000 

158.325 

148.453 

105. 

662 

151.975 

107 .378 

37 00 


3800 

46.000 

162.925 

149.680 

106. 

804 

156.575 

108 . 476 

3800 


3900 

46.000 

167.525 

150.874 

107. 

919 

161.175 

109.547 

3900 


4000 

46.000 

172.125 

152.039 

109. 

008 

165.775 

110.595 

4000 


4100 

46.000 

176.725 

153.175 

110. 

071 

170.375 

111 .620 

4100 


4200 

46 .000 

181.325 

154.283 

111. 

111 

174.975 

112.623 

4200 


4300 

46 . 000 

185.925 

155.366 

112. 

127 

179.575 

113 .604 

4300 


4400 

46 .000 

190.525 

156.423 

113. 

122 

184.175 

114.565 

4400 


4500 

46 .000 

195.125 

157.457 

114. 

096 

188.775 

115.507 

4500 


4600 

46.000 

199.725 

158.468 

115. 

050 

193.375 

116.430 

4600 


47 00 

46 . 000 

204.325 

159.457 

115. 

984 

197.975 

117.335 

4700 


4800 

46 . 000 

208.925 

160.426 

116 . 

900 

202.575 

118.223 

4800 


491)0 

46 . 000 

213.525 

161.374 

117 . 

798 

207.175 

119.094 

4900 


5000 

46 . 000 

218.125 

162.304 

118. 

679 

211.775 

119.949 

5000 


5100 

46.000 

222.725 

163.215 

119. 

543 

216.375 

120.788 

5100 


5200 

46 . 000 

227.325 

164.108 

120. 

391 

220.975 

121 .613 

5200 


5300 

46 .000 

231.925 

164.984 

121 . 

225 

225.575 

122.425 

5300 


5400 

46 . 000 

236.525 

165.844 

122. 

043 

230.175 

123 . 219 

5400 


5500 

46 .000 

241.125 

166.688 

122. 

847 

234.775 

124.002 

5500 


5600 

46.000 

245.725 

167.517 

123. 

6 37 

239.375 

124.771 

56 00 


57 00 

46.000 

250.325 

168.331 

124. 

414 

243.975 

125.528 

57 00 


5800 

46 . 000 

254.925 

169.131 

125. 

178 

248.575 

126.273 

5800 


5900 

46.000 

259.525 

169.917 

125. 

930 

253.175 

127.006 

5900 


6000 

46.000 

264.125 

170.690 

126 . 

670 

257.775 

127.728 

6000 
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TABLE HI. 46. - 

SELECTED THERMODYNAMIC FUNCTIONS FOR Ti(a,0,t) 




C° 

H°{T)'H°(0) 

kJ/mol 

S°(T) 


H°(T) 

-s°(T )/r 

T 

K 


J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

100 

200 

298.15 

300 

400 

500 

0 . 000 
14.310 
22.300 
25.060 
25.095 
26 .380 
27 .349 

0.000 

0.559 

2.477 

4.824 

4.870 

7.451 

10.137 

0.000 
8.229 
21.204 
30 .720 
30.875 
38.291 
44.281 

0.000 

2.639 

8.819 

14.540 

14.642 

19.663 

24.007 

-4.824 

-4.265 

-2.347 

0.000 

0.046 

2.627 

5.313 

INFINITE 

50.879 

32.939 

30.720 

30.722 

31.723 
33.655 

0 

100 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

28.411 

29.511 

30.456 

31.002 

32.6B1 

12.925 

15.821 

18.822 
21 .899 
25.045 

49.360 

53.822 

57.828 

61.452 

64.764 

27 .818 
31.221 
34.300 
37.120 
39.719 

8.101 

10.997 

13.998 
17.075 
20.221 

35.858 

38.112 

40.330 

42.480 

44.543 

600 

700 

800 

900 

1000 

1100 

1156 

39 .ZZZ 
95.189 

28.597 

30.953 

68.146 

70.233 

42 . 149 
43.457 

23.773 

26.129 

46.534 

47.630 

1100 

1156 

1156 

1200 

1300 

1400 

1500 

27.975 
28.565 
29.952 
31 .402 
32.916 

34.753 

35.997 

38.922 

41.989 

45.204 

73.520 

74.576 

76.917 

79.189 

81.407 

43.457 

44.578 

46.977 

49.197 

51.271 

29.929 

31.173 

34.098 

37.165 

40.380 

47.630 

48.598 

50.688 

52.643 

54.487 

1156 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

1944 

34 . 494 
36.136 
37.841 
39.611 
40.409 

48.574 

52.105 

55.804 

59.676 

61.436 

83.581 

85.721 

87.835 

89.928 

90.844 

53.222 

55.071 

56.833 

58.520 

59.241 

43.750 
47 .281 
50.980 
54.852 
56 .612 

56.237 

57.909 

59.513 

61.059 

61.723 

1600 

1700 

1800 

1900 

1944 

1944 

2000 

46.800 

46.800 

76.036 

78.657 

98.354 

99.683 

59.2141 

60.355 

71.212 

73.833 

61.723 

62.767 

1944 

2000 

2100 

2200 

2300 

2400 

2500 

46.800 
46 .800 
46.800 
46.800 
46 .800 

83.337 

88.017 

92.697 

97.377 

102.057 

101.967 

104.144 

106.224 

108.216 

110.126 

62.283 

64.136 

65.921 

67.642 

69.304 

78.513 
83.193 
87.87 3 
92.553 
97 .233 

64.580 

66.329 

68.019 

69.652 

71.233 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

46 .800 
46 .800 
46.800 
46.800 
46.800 

106 .737 
111.417 
116.097 
120.777 
125.457 

111.962 

113.728 

115.430 

117.072 

118.659 

70 . 909 
72.463 
73.967 
75.425 
76.840 

101.913 

106.593 

111.273 

115.953 

120.633 

72.765 
74.249 
75.690 
77 .089 
78 .448 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

46.800 

46.800 

46.800 

46.800 

46.800 

130.137 

134.817 

139.497 

144.177 

148.857 

120.194 
121 .679 
123.120 
124.517 
125.873 

78-214 
79.549 
80 .848 
82.112 
83.343 

125.313 
129.993 
134 .673 
139.353 
144.033 

79 .770 
81.057 
82.310 
83.531 
84.721 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

5900 

4000 

46 .800 
46.500 
46.800 
46.800 
46.800 

153.537 

158.217 

162.897 

167.577 

172.257 

127.192 
128 . 474 
129.722 
130.938 
132.123 

84.543 
85.713 
86.855 
87 .969 
89.058 

148.713 
153.393 
158.073 
162 7 53 
167.433 

85.883 
87 .017 
88.124 
89.206 
90.264 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

46.800 
46.800 
46 .800 
46 .800 
46.800 

176.937 
181.617 
186 .297 
190.977 
195.657 

133.278 
134.406 
135.507 
136 .583 
137.635 

90.123 

91.164 

92.182 

93.179 

94.156 

172.113 
176.793 
181.473 
186 .153 
190.833 

91.300 

92.312 

93.304 

94.276 

95.228 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

46 .800 
46.800 
46.800 
46.800 
46.800 

200.337 

205.017 

209.697 

214.377 

219.057 

138.663 

139.670 

140,655 

141.620 

142.566 

95.112 

96.049 

96.968 

97.870 

98.754 

195.513 

200.193 

204.873 

209.553 

214.233 

96.161 
97.076 
97 .973 
98 .854 
99 .719 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

46 .800 
46.800 
46.800 
46.800 
46.800 

223.737 

228.417 

233.097 

237.777 

242.457 

143.492 
144.401 
145.293 
146 . 168 
147 .026 

99.623 

100.475 

101.312 

102.135 

102.943 

218.913 
223.593 
228.273 
232.953 
237 .633 

100.568 

101.403 

102.222 

103.028 

103.820 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

46 .800 
46 .800 
46 .800 
46 .800 
46 .800 

247 .137 
251.817 
256.497 
261.177 
265.857 

147 .870 
148.698 
149.512 
150,312 
151.098 

103.738 
104.519 
105.288 
106.045 
106 .789 

242.313 

246.993 

251.673 

256.353 

261.033 

104.599 
105 . 366 
106 . 120 
106 .862 
107.593 

5600 

5700 

5800 

5900 

6000 
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TABLE 111.47. - SELECTED THERMODYNAMIC FUNCTIONS FOR U(a.0.7,f) 


T 

c i? 

H°(T)-H°(0) 

S°fT) 

•{Q°(T>H°(o)jrr 

H°(T) 

-Q°rorr 

T 

K 

J/mol-K 

kJ/mol 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0 . 000 

0.000 

0.000 

~6.364 

INFINITE 

0 

100 

22.290 

1.299 

22.790 

9.750 

-5.065 

73.390 

100 

200 

25.830 

3.738 

39.500 

20.810 

-2.626 

52.630 

200 

298 .15 

27.665 

6 . 369 

50.200 

28.855 

0 . 000 

50.200 

298.15 

300 

27.703 

6 .915 

50.371 

28.988 

0.051 

50.201 

300 

9 00 

29.699 

9.285 

58.613 

35.900 

2.921 

51.310 

400 

500 

31 .952 

12.369 

65.975 

90.797 

6.000 

53.475 

500 

600 

34.652 

15.690 

71.531 

95.381 

9.326 

55.988 

600 

700 

3? .869 

19.312 

77.108 

99.519 

12.948 

58.611 

700 

soo 

91 .619 

23.281 

82.902 

53.301 

16.917 

61.256 

800 

900 

95.916 

27.653 

87.597 

56.821 

21.289 

63.893 

900 

992 

97 .889 

29 .622 

89.685 

58.239 

23.258 

64.995 

942 

992 

92.900 

32.902 

92.636 

58.239 

26.038 

64 . 995 

942 

1000 

92.900 

39.861 

95.170 

60.308 

28.497 

66.672 

1000 

1099 

92.900 

36.939 

97.198 

61.989 

30.575 

68.051 

1049 

1099 

38.300 

91 .669 

101.707 

61.989 

35.305 

68.051 

1049 

1100 

38.300 

93.622 

103.525 

63.868 

37.258 

69.654 

1100 

1200 

38.300 

97.952 

106.858 

67.319 

41.088 

72.617 

1200 

1300 

38.300 

51.282 

109.923 

70.975 

44.918 

75.371 

1300 

1900 

38.300 

55.112 

112.762 

73.396 

48.748 

77.941 

1400 

1908 

38.300 

55.919 

112.980 

73.620 

49.055 

78.140 

1908 

1908 

97.739 

69.139 

119.173 

73.620 

57.775 

78 . 140 

1408 

1500 

97.912 

68.539 

122.200 

76.507 

62.175 

80.750 

1500 

1600 

98.129 

73.390 

125.299 

79.462 

66.976 

83.439 

1600 

1700 

98.355 

78.169 

128.223 

82.244 

71.800 

85.988 

1700 

1800 

98.600 

83.012 

130.999 

84.876 

76.648 

88 . 412 

1800 

1900 

98.858 

87.885 

133.629 

87.374 

81.521 

90.723 

1900 

2000 

99.125 

92.789 

136.191 

89.749 

86.420 

92.931 

2000 

2100 

99.901 

97.710 

138.595 

92.016 

91.346 

95.047 

2100 

2200 

99.682 

102.669 

190.899 

94.184 

96.300 

97,076 

2200 

2300 

99.969 

107.696 

193.069 

96.261 

101.282 

99.028 

2300 

2900 

50.260 

112.658 

145.197 

98.256 

106.294 

100.908 

2400 

2500 

50.555 

117.699 

197.255 

100.175 

111.335 

102.721 

2500 

2600 

50. 853 

122.769 

199.293 

102.024 

116.405 

104.472 

2600 

2700 

51.159 

127 .869 

151.168 

103.809 

121.505 

106.166 

2700 

2800 

51.958 

133.000 

153.039 

105.534 

126.636 

107.807 

2800 

2900 

51 .763 

138 .161 

159.895 

107.203 

131.797 

109.398 

2900 

3000 

52.070 

193.353 

156.605 

108.821 

136.989 

110.942 

3000 

3100 

52.379 

198.575 

158.318 

110,391 

142.211 

112.443 

3100 

3200 

52.689 

153.828 

159.985 

111.914 

147.464 

113.902 

3200 

3300 

53.000 

159.113 

161.611 

113.395 

152.749 

115.323 

3300 

3900 

53.312 

169.928 

163.198 

114.837 

158.064 

116.709 

3400 

3500 

53.625 

169.775 

169.798 

116.241 

163.411 

118.059 

3500 

3600 

53.939 

175.153 

166.263 

117.609 

168.789 

119.377 

3600 

3700 

59.259 

180.563 

167.795 

118.944 

174.199 

120.664 

3700 

3800 

59.569 

186 .009 

169.196 

120.248 

179.640 

12 1 .922 

3800 

3900 

59.885 

191.977 

170.618 

121.521 

185,113 

123.153 

3900 

9000 

55.201 

196.981 

172.011 

122.766 

190.617 

124.357 

4000 
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TABLE HI. 48. - 

SELECTED THERMODYNAMIC FUNCTIONS FOR V(cr,D 



T 

K 

J/mS-K 

H°{T)-H°(0) 

kJ/mol 

s°m 

J/mol-K 

-{Q°(T)-H°(0)KT 

J/mol-K 

H°(T> 

kJ/mol 

-Q°m/r 

J/mol-K 

T 

K 

0 

100 

150 

200 

250 

298.15 

300 

350 

400 

450 

500 

Q.000 
13.119 
18.838 
21.876 
23.703 
24.896 
24.928 
25.681 
26 . 234 
26 .610 
26 . 945 

0.000 

0.489 

1.299 

2.325 

3.469 

4.640 

4.686 

5.952 

7.251 

8.572 

9.911 

0.000 
7.185 
13.676 
19.558 
24.655 
28.936 
29 . 090 
32.992 
36.459 
39.571 
42.392 

0.000 
2.295 
5.016 
7 .933 
10.779 
13.373 
13.470 
15.986 
18.332 
20.522 
22.570 

-4.640 

-4.151 

-3.341 

-2.315 

-1.171 

0.000 

0.046 

1.312 

2.611 

3.932 

5.271 

INFINITE 

43.695 

35.949 

31.135 

29.339 

28 .936 

28.937 
29.243 
29.931 
30.833 
31.850 

0 

100 

150 

200 

250 

298.1' 

300 

350 

400 

450 

500 

550 

600 

700 

800 

900 

1000 

27 .217 
27 .489 
28 . 033 
28.660 
29.372 
30.083 

11.265 

12.633 

15.408 

18.242 

21.144 

24.116 

44.973 

47.353 

51.630 

55.413 

58.830 

61.961 

24.491 

26.298 

29.619 

32.610 

35.337 

37.845 

6.625 

7.993 

10.768 

13.602 

16,504 

19.476 

32.928 

34.031 

36.247 

38.410 

40.492 

42.485 

550 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

30.878 

31.798 

32.740 

33.807 

34.811 

27.163 
30.296 
33.522 
36 .850 
40.280 

64.864 

67.590 

70.172 

72.638 

75.004 

40.170 

42.343 

44.386 

46.317 

48.151 

22.523 

25.656 

28.882 

32.210 

35.640 

44.389 

46.210 

47.955 

49.631 

51.244 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

35.857 
37 . 028 
38.200 
39.539 
40.920 

93.813 

97.957 

51.217 

55.109 

59.125 

77.283 

79.492 

81.641 

83.742 

85.805 

49.900 

51.576 

53.187 

54.740 

56.242 

39.173 

42.817 

46.577 

50.464 

54.485 

52.800 
54.306 
55 .765 
57.182 
58.562 

1600 

1700 

1800 

1900 

2000 

2100 
cr 2190 

42.468 

44.141 

63.292 

67.187 

87.837 

89.653 

57.698 

58.974 

58.652 

62.567 

59.907 

61.093 

2100 

2190 

f 2190 
2200 
2300 
2400 
2500 

46.204 

46.204 

46.204 

46.204 

46.204 

90 . 032 
90 . 494 
95.114 
99.735 
104.355 

100.085 

100.295 

102.349 

104.315 

106,202 

58.974 

59.162 

60.995 

62.759 

64.459 

85.392 

85.854 

90.474 

95.095 

99.715 

61 .093 
61.271 
63.012 
64.693 
66.315 

2190 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

46.204 

46.204 

46.204 

46.204 

46.204 

108.975 

113.596 

118.216 

122.837 

127.457 

108.014 

109.757 

111.438 

113.059 

114.626 

66.100 

67.685 

69.218 

70.702 

72.140 

104.335 

108.956 

113.576 

118.197 

122.817 

67.885 
69.403 
70.875 
72 . 302 
73.686 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

46.204 

46.204 

46.204 

46.204 

46.204 

132.077 
136.698 
141 .318 
145.939 
150.559 

116,141 

117.607 

119.029 

120,409 

121.748 

73.535 

74.889 

76.205 

77.485 

78.731 

127.437 

132.058 

136.678 

141.299 

145.919 

75.032 
76.339 
77 .612 
78.850 
80.057 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

46.204 

46.204 

46.204 

46.204 

46.204 

155.179 

159.800 

164.420 

169.041 

173.661 

123.049 

124.315 

125.548 

126.748 

127.918 

79.944 

81.126 

82.279 

83.404 

84.502 

150.539 

155.160 

159.780 

164.401 

169.021 

81.233 

82.380 

83.500 

84.594 

85.662 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

46.204 

46.204 

46.204 

46 . 204 
46.204 

178.281 
182.902 
187 .522 
192.143 
196.763 

129.058 

130.172 

131.259 

132.321 

133.360 

85.575 
86.624 
87 .649 
88.652 
89.634 

173.641 

178.262 

182.882 

187.503 

192.123 

86.707 
87 .729 
88.728 

89.707 
90.666 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

46.204 

46.204 

46.204 

46.204 

46.204 

201.383 
206 . 004 
210.624 
215.245 
219.865 

134.375 

135.369 

136.342 

137.294 

138.225 

90.596 

91.538 

92.461 

93.367 

94.255 

196.743 

201.364 

205.984 

210.605 

215.225 

91.605 

92.525 

93.428 

94.314 

95.183 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

46.204 

46.204 

46.204 

46.204 

46.204 

224.485 

229.106 

233.726 

238.347 

242.967 

139.143 

140.040 

140.920 

141.784 

142.631 

95.126 
95.981 
96 .821 
97 .645 
98.456 

219.845 

224.466 

229.086 

233.707 

238.327 

96.036 

96.873 

97.696 

98.505 

99,299 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

46.204 

46.204 

46.204 

46.204 

46.204 

247.587 
252.208 
256.828 
261 .449 
266.069 

143.464 

144.282 

145.085 

145.875 

146.652 

99.252 

100.035 

100.805 

101.562 

102.307 

242.947 

247.568 

252.188 

256.809 

261.429 

100 . 080 
100.849 
101.605 
102.348 
103.080 

5600 

5700 

5800 

5900 

6000 
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TABLE 111.49. - SELECTED THERMODYNAMIC FUNCTIONS FOR W(cr,|) 


T 

c p 

H°(T>H°(0) 

S°(T) 


H°(T) 

-G°(T)/T 

T 

K 

J/mol-K 

kJ/mol 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0 . 000 

0.000 

0.000 

0.000 

“4.973 

INFINITE 

0 

100 

16.033 

0.652 

9.612 

3.092 

-4.321 

52.822 

100 

150 

20.531 

1.580 

17.072 

6.539 

-3.393 

39.692 

150 

200 

22.489 

2.660 

23.273 

9.973 

-2.313 

34.838 

200 

250 

23.686 

3.817 

28.431 

13.163 

-1.156 

33.055 

250 

298.15 

24.295 

4.973 

32.660 

15.980 

0.000 

32.660 

298.15 

500 

24.313 

5.018 

32.810 

16.083 

0.045 

32.660 

300 

550 

24.644 

6.242 

36.583 

18.749 

1.269 

32.957 

350 

400 

24.928 

7 .482 

39.893 

21.188 

2.509 

33.620 

400 

450 

25.144 

8.733 

42.842 

23.435 

3.760 

34.486 

450 

500 

25.359 

9.996 

45.502 

25.510 

5.023 

35.456 

500 

550 

25.574 

11.269 

47.929 

27.440 

6.296 

36.482 

550 

600 

25.790 

12.553 

50 . 163 

29.241 

7.580 

37 .530 

600 

/QO 

26.229 

15.154 

54.172 

32.523 

10.181 

39.628 

700 

800 

26.669 

17.799 

57 .703 

35.454 

12.826 

41 .670 

800 

900 

27.112 

20.488 

60.870 

38.106 

15.515 

43.631 

900 

1000 

27.564 

23.222 

63.750 

40.528 

18.249 

45.501 

1000 

1100 

28 . 017 

26.001 

66.398 

42.761 

21.028 

47.282 

1100 

1200 

28.472 

28 .825 

68.855 

44.834 

23.852 

48.978 

1200 

1500 

28.930 

31.695 

71.152 

46.771 

26.722 

50.597 

1300 

1400 

29.393 

34.612 

73.313 

48.590 

29.639 

52.142 

1400 

1500 

29.862 

37 .574 

75.357 

50.308 

32.601 

53.623 

1500 

1600 

30.334 

40.584 

77.299 

51 .934 

35.611 

55.042 

1600 

1700 

30.807 

43.641 

79.152 

53.481 

38.668 

56.406 

1700 

1800 

31.284 

46 .746 

80 .927 

54.957 

41.773 

5? .720 

1800 

1900 

31.765 

49.898 

82.631 

56.369 

44.925 

58.986 

1900 

2000 

32.254 

53.099 

84.273 

57.723 

48.126 

60.210 

2000 

2100 

32.744 

56.349 

85.858 

59.025 

51.376 

61 .393 

2100 

2200 

33.238 

59.648 

87.393 

60.280 

54.675 

62.541 

2200 

2500 

33.736 

62.997 

88 .881 

61 .491 

58.024 

63.653 

2300 

24 0 0 

34 . 233 

66 . 395 

90 . 328 

62.663 

61 .422 

64.735 

2400 

2500 

34.736 

69.843 

91.735 

63.798 

64.870 

65.787 

2500 

2600 

35.246 

73.339 

93.106 

64.899 

68.366 

66.811 

2600 

2700 

36.192 

76.908 

94.453 

65.969 

71.935 

67.810 

2700 

2800 

37.447 

80.586 

95.791 

67.010 

75.613 

68.786 

2800 

2900 

39.120 

84.413 

97.133 

68 . 025 

79.440 

69.740 

2900 

5000 

41.003 

88.415 

98.490 

69.018 

83.442 

70.676 

3000 

5100 

43.430 

92.635 

99.873 

69.991 

87.662 

71.595 

3100 

5200 

46 , 024 

97.105 

101.292 

70.947 

92.132 

72.501 

3200 

5500 

48.953 

101.850 

102.752 

71.888 

96.877 

73.395 

3300 

5400 

52.300 

106.906 

104.261 

72.818 

101 .933 

74.281 

3400 

5500 

56.484 

112.336 

105.835 

73.739 

107 .363 

75.160 

3500 

5600 

61.714 

118.243 

107.499 

74.654 

113.270 

76.035 

3600 

cr 5680 

66 .149 

123.356 

108.903 

75.383 

118.383 

76.734 

3680 

? 5680 

35.564 

158.753 

118.522 

75.383 

153.780 

76.734 

3680 

5700 

35.564 

159.464 

118.715 

75.617 

154.491 

76.961 

3700 

5800 

35.564 

163.021 

119.663 

76.763 

158.048 

78.072 

3800 

5900 

35.564 

166.577 

120.587 

77.875 

161 .604 

79.150 

3900 

4000 

35.564 

170.133 

121.488 

78.954 

165.160 

80.197 

4000 

4100 

35.564 

173.690 

122.366 

80.002 

168.717 

81.215 

4100 

4200 

35.564 

177.246 

123.223 

81.021 

172.273 

82.205 

4200 

4500 

35.564 

180.803 

124.060 

82.012 

175.830 

83.169 

4300 

4400 

35.564 

184.359 

124.877 

82.977 

179.386 

84.108 

4400 

4500 

35.564 

187.915 

125.676 

83.917 

182.942 

85.023 

4500 

4600 

35.564 

191.472 

126.458 

84.834 

186.499 

85.915 

4600 

4700 

35.564 

195.028 

127.223 

85.728 

190.055 

86.786 

4700 

4800 

35.564 

198.585 

127.972 

86.600 

193.612 

87.636 

4800 

4900 

35.564 

202.141 

128.705 

87.452 

197 .168 

88.467 

4900 

5000 

35.564 

205.697 

129.423 

88.284 

200.724 

89.279 

5000 

5100 

35.564 

209.254 

130.128 

89.098 

204.281 

90.073 

5100 

5200 

35.564 

212.810 

130.818 

89.893 

207.837 

90.850 

5200 

5300 

35.564 

216.367 

131,496 

90.672 

211.394 

91.610 

5300 

5400 

35.564 

219.923 

132,161 

91 .434 

214.950 

92.355 

5400 

5500 

35.564 

223.479 

132.813 

92.180 

218.506 

93.085 

5500 

5600 

35.564 

227 .036 

133.454 

92.912 

222.063 

93.800 

5600 

5700 

35.564 

230.592 

134.083 

93.629 

225.619 

94.501 

5700 

5800 

35.564 

234.149 

134.702 

94.331 

229.176 

95.189 

5800 

5900 

35.564 

237.705 

135.310 

95.021 

232.732 

95.864 

5900 

6000 

35.564 

241.261 

135.908 

95.697 

236.288 

96.526 

6000 


80 


NASA/TP-3287/REV 1 



T 

K 

0 

100 

200 

298.15 

300 

400 

500 

600 
700 
800 
900 
1 0 DO 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

42D0 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

6200 

6400 

6600 

6800 

7000 

7200 

7400 

7600 

7800 

8000 


J/mSl-K 

0. 

000 

20. 

786 

20. 

786 

20. 

786 

20. 

786 

20. 

786 

20. 

786 

20. 

786 

20 . 

786 

20. 

786 

20 . 

786 

20. 

786 

20. 

786 

20. 

786 

20. 

786 

20. 

786 

20. 

786 

20. 

786 

20 . 

.786 

20. 

.786 

20. 

.786 

20. 

,786 

20. 

,786 

20. 

,786 

20 

. 786 

20 

.786 

20 

.786 

20 

.786 

20 

,786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 

20 

.786 


20.786 

20 . 786 

20.786 

20.786 

20.786 

20.786 

20.786 

20.786 

20.786 

20.786 

20.787 

20.787 

20.787 

20.787 

20 .788 

20.789 

20.790 
20.793 
20.797 

20.803 

20.812 

20.824 

20.841 

20.864 


TABLE 111 . 60 . * SELECTED THERMODYNAMIC FUNCTIONS FOR Xe 


H o fD-H°(0) 

S°(T) 

.{G°(T)-H°(0)}/T 

kJ/mol 

J/mol-K 

J/mol-K 

0.000 

0.000 

0.000 

2.079 

146.978 

126.192 

4.157 

161.386 

140.600 

6.197 

169.686 

148.900 

6.236 

169.815 

149.028 

8.315 

175.794 

155 . 008 

10.393 

180.433 

159.646 

12.472 

184.222 

163.436 

14.550 

187.427 

166 .640 

16 .629 

190.202 

169.416 

18.708 

192.651 

171.864 

20.786 

194.841 

174.054 

22.865 

196.822 

176.036 

24.944 

198.630 

177.844 

27 . 022 

200.294 

179.508 

29.101 

201.835 

181.048 

31 . 179 

203.269 

182.482 

33.258 

204.610 

183.824 

35.337 

205.870 

185.084 

37 .415 

207.059 

186.272 

39.494 

208.182 

187.396 

41.573 

209.249 

188.462 

43.651 

210.263 

189.476 

45,730 

211.230 

190.443 

47.808 

212.154 

191.367 

49.887 

213.038 

192.252 

51.966 

213.887 

193.101 

54.044 

214,702 

193.916 

56.123 

215.487 

194.700 

58.202 

216.243 

195.456 

60.280 

216.972 

196.186 

62.359 

217.677 

196.890 

64.437 

218.358 

197.572 

66.516 

219.018 

198.232 

68.595 

219.658 

198.872 

70.673 

220.278 

199.492 

72.752 

220.881 

200.095 

74.831 

221.466 

200,680 

76.909 

222.036 

201.250 

78.988 

222.590 

201.804 

81 . 066 

223.130 

202.344 

83.145 

223.657 

202.870 

85.224 

224.170 

203.384 

87.302 

224.671 

203.884 

89.381 

225.160 

204.374 

91.460 

225.638 

204.851 

93.538 

226.105 

205.319 

95.617 

226.562 

205.775 

97.695 

227.009 

206.222 

99.774 

227,446 

206.660 

101.853 

227.875 

207 . 089 

103.931 

228.295 

207 .509 

106.010 

228.706 

207 ,920 

108.089 

229.110 

208.324 

110.167 

229.506 

208.720 

112.246 

229.895 

209.108 

114.325 

230.276 

209.490 

116.403 

230.651 

209.864 

118.482 

231.018 

210.232 

120.561 

231.380 

210.594 

122.639 

231 .735 

210.949 

124.718 

232.085 

211.298 

128 .875 

232.766 

211.980 

133.033 

233.426 

212.640 

137.191 

234.066 

213.280 

141.349 

234.687 

213.900 

145.508 

235.289 

214.503 

149.668 

235.875 

215.088 

153.830 

236.446 

215.658 

157.993 

237.001 

216.212 

162.159 

237.542 

216 .752 

166.330 

238.070 

217.279 


n (T) 

-G (T)/T 

T 

kJ/mol 

J/mol-K 

K 

-6.197 

INFINITE 

0 

-4.119 

188.166 

100 

-2.040 

171.587 

200 

0.000 

-169.686 

298.15 

0.038 

169.686 

300 

2.117 

170.502 

400 

4.196 

172.041 

500 

6 .274 

173.765 

600 

8.353 

175.494 

700 

10.432 

177 . 163 

800 

12.510 

178 .750 

900 

14.589 

180.252 

1000 

16.667 

181.670 

1100 

18.746 

183.009 

1200 

20.825 

184.275 

1300 

22.903 

185.475 

1400 

24.982 

186.614 

1500 

27.061 

187.697 

1600 

29.139 

188 .730 

1700 

31.218 

189 .715 

1800 

33.296 

190-658 

1900 

35.375 

191.561 

2000 

37.454 

192.428 

2100 

39.532 

193.260 

2200 

41.611 

194 . 062 

2300 

43.690 

194.834 

2400 

45.768 

195.580 

2500 

47.847 

196 . 300 

2600 

49.926 

196 .996 

2700 

52.004 

197.670 

2800 

54.083 

198.323 

2900 

56.161 

198.956 

3000 

58.240 

199.571 

3100 

60.319 

200.169 

3200 

62.397 

200.750 

3300 

64.476 

201.315 

3400 

66.555 

201.865 

3500 

68.633 

202.402 

3600 

70.712 

202.925 

3700 

72.790 

203.435 

3800 

74.869 

203.933 

3900 

76.948 

204.420 

4000 

79.026 

204.895 

4100 

81.105 

205.360 

4200 

83.184 

205.815 

4300 

85.262 

206.260 

4400 

87.341 

206.696 

4500 

89.419 

207.123 

4600 

91.498 

207.541 

4700 

93.577 

207.951 

4800 

95.655 

208.353 

4900 

97.734 

208.748 

5000 

99.813 

209.135 

5100 

101.891 

209.516 

5200 

103.970 

209.889 

5300 

106.048 

210.256 

5400 

108.127 

210.617 

5500 

110.206 

210.971 

5600 

112.284 

211.319 

5700 

114.363 

211.662 

5800 

116.442 

211 .999 

5900 

118.520 

212.331 

6000 

122.678 

212.980 

6200 

126.836 

213.608 

6400 

130.993 

214.219 

6600 

135.152 

214.811 

6800 

139.311 

215.388 

7000 

143.471 

215.949 

7200 

147.632 

216.495 

7400 

151.796 

217.028 

7600 

155.962 

217.547 

7800 

160.132 

218.053 

8000 
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TABLE III 50 - Concluded, 


T 

C p 

H°(T)-H°(0) 

S°(T) 

-{g°(T)-h°(o)}/t 

H°(T) 

-G°(T)/T 

T 

K 

J/moi-K 

kJ/mcJ 

J/mol*K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

8200 

20.895 

170.505 

238.585 

217.792 

164.308 

218.548 

8200 

84 0 0 

20.936 

174.688 

239.089 

218.293 

168.491 

219.031 

8400 

8600 

20.989 

178.881 

239.582 

218.782 

172.683 

219.503 

8600 

8800 

21.057 

183.085 

240.066 

219.261 

176.888 

219.965 

8800 

9000 

21.144 

187.305 

240.540 

219.728 

181 .107 

220.417 

9000 

9200 

21.252 

191.544 

241.006 

220.186 

185.346 

220.859 

9200 

9400 

21.385 

195.807 

241.464 

220.634 

189.610 

221 .293 

9400 

9600 

21.548 

200.100 

241.916 

221 .072 

193.902 

221.718 

9600 

9800 

21.745 

204.429 

242.362 

221.502 

198.231 

222.135 

9800 

10000 

21.982 

208.801 

242.804 

221.924 

202.603 

222.544 

10000 

10500 

22.782 

219.978 

243.895 

222.944 

213.781 

223.534 

10500 

11000 

23.952 

231.644 

244.980 

223.921 

225.447 

224.485 

11000 

11500 

25.588 

244.008 

246.079 

224.861 

237.810 

225.399 

11500 

12000 

27.788 

257.327 

247.212 

225.768 

251.129 

226.285 

12000 

12500 

30.639 

271.905 

248.402 

226.649 

265.707 

227 . 145 

12500 

13000 

34.207 

288.085 

249.671 

227.510 

281 .888 

227 .987 

13000 

13500 

38.530 

306 .238 

251.040 

228.356 

300.040 

228.815 

13500 

14000 

43.600 

326.740 

252.531 

229.192 

320.542 

229.635 

14000 

14500 

49.361 

349,953 

254.159 

230.025 

343.756 

230.452 

14500 

15000 

55.695 

376.197 

255.938 

230.858 

369.999 

231.272 

15000 

15500 

62.430 

405.716 

257.873 

231.698 

399.518 

232.098 

15500 

16000 

69.338 

438 .656 

259.965 

232.549 

432.458 

232.936 

16000 

16500 

76.158 

475.039 

262.203 

233.413 

468.841 

233.788 

16500 

17000 

82.611 

514.752 

264.574 

234.294 

508.555 

234.659 

17000 

17500 

88.430 

557.544 

267.054 

235.195 

551.347 

235.549 

17500 

18000 

93.379 

603.036 

269.617 

236.115 

596.839 

236.459 

18000 

18500 

97.279 

650.747 

272.231 

237.056 

644.550 

237.391 

18500 

19000 

100.020 

700.122 

274.865 

238.016 

693.924 

238.342 

19000 

19500 

101.567 

750.568 

277.485 

238.994 

744.371 

239.312 

19500 

20000 

101.951 

801.494 

280.064 

239.989 

795.297 

240.299 

20000 
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TABLE 111.51. - SELECTED THERMODYNAMIC FUNCTIONS FOR 2n(cr.® 


T 

K 

J/mS-K 

H°(T)-H°(0) 

kJ/mol 

S°(T) 

J/mol-K 

-{G°(T)-H°(0)}/T 

J/mol-K 

H°(T) 

kJ/mol 

-G°(T)/T 

J/mol-K 

T 

K 

0 

IDO 

200 

298 .15 
300 
900 
500 

0.000 

19.960 

29.050 

25.390 

25.910 

26.226 

27.220 

0.000 

0.996 

3.230 

5.657 

5.709 

8.288 

10.956 

0.000 

16.520 

31.810 

91.630 

91.787 

99.215 

55.165 

0.000 

6.560 

15.660 

22.656 

22.779 

28.995 

33.253 

-5.657 

-9.661 

-2.927 

0.000 

0.097 

2.631 

5.299 

INFINITE 

63.130 

93.995 

91.630 

91.630 

92.637 

99.567 

0 

100 

200 

298.15 

300 

900 

500 

600 

692.73 

28.820 

30.975 

13.752 

16.519 

60 .258 
69.593 

37.338 

90.696 

8,095 

10.862 

96.766 

98.863 

600 

692.73 

692.73 

700 

800 

900 

1000 

31.900 
31.900 
31 .900 
31.900 
31.900 

23.819 

29.098 

27.188 

30.328 

33.968 

75.081 
75.909 
79.602 
83.300 
86 .608 

90.696 

91.055 

95.617 

99.603 

53.191 

18.162 

18.391 

21.531 

29.671 

27.811 

98.863 

99.137 

52.689 

55.888 

58.798 

692.73 

700 

800 

900 

1000 

1100 

1200 

1300 

1900 

1500 

31.900 
31.900 
31.900 
31.900 
31 .900 

36.608 

39.798 

92.888 

96.028 

99.168 

89.601 

92.333 

99.897 

97.179 

99.390 

56.322 

59.210 

61.856 

69.297 

66.562 

30.951 

39.091 

37.231 

90.371 

93.511 

61.969 

63.925 

66.208 

68.338 

70.333 

1100 

1200 

1300 

1900 

1500 

1600 

1700 

1800 

1900 

2000 

31 .900 
31.900 
31.900 
31.900 
31.900 

52.308 

55.998 

58.588 

61.728 

69.868 

101.366 

103.270 

105.065 

106.763 

108.373 

68.679 

70.659 

72.516 

79.279 

75.939 

96 .651 
99.791 
52.931 
56.071 
59.211 

72.210 
73.982 
75.659 
77.252 
78 .768 

1600 

1700 

1800 

1900 

2000 

2100 
2200 
2300 
29 D D 
2500 

31.900 
31 .900 
31 .900 
31.900 
31 .900 

68.008 

71.198 

79.288 

77.928 

80.568 

109.905 

111.366 

112.762 

119.098 

115.380 

77.521 
79.026 
80.963 
81 .837 
83.153 

62.351 

65.991 

68.631 

71.771 

79.911 

80.219 

81.598 

82.922 

89.199 

85.916 

2100 

2200 

2300 

2900 

2500 

26 0 0 
2700 
2800 
2900 
3000 

31 .900 
31 .900 
31 .900 
31 .900 
31 .900 

83.708 

86.898 

89.988 

93.128 

96.268 

116.611 
117 .796 
118.938 
120.090 
121.105 

89.916 

85.631 

86.800 

87.927 

89.016 

78.051 

81.191 

89.331 

87.971 

90.611 

86.592 
87 .726 
88.820 
89.878 
90.901 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

31 .900 
31 .900 
31 .900 
31 . 900 
31 .900 

99.908 

102.598 

105.688 

108.828 

111.968 

122.139 

123.131 

129.098 

125.035 

125.995 

90.067 

91.085 

92.071 

93.027 

93.959 

93.751 

96.891 

100.031 

103.171 

106.311 

91.892 

92.853 

93.785 

99.691 

95.571 

3100 

3200 

3300 

3900 

3500 

3600 
37 0 0 
3800 
3903 
9000 

31 .900 
31 .900 
31 .900 
31 900 
31 .900 

115.108 

118.298 

121.388 

129.528 

127.668 

126.830 

127.690 

128.527 

129.393 

130.138 

99.855 

95.731 

96.583 

97.913 

98.221 

109.951 

112.591 

115.731 

118.871 

122.011 

96.927 
97.260 
98.072 
98 .863 
99.635 

3600 

3700 

3800 

3900 

9000 

9100 
9200 
9300 
99 C C 
9500 

31 .900 
31.900 
31 900 
31 900 
31 900 

130,808 

133.998 

137.088 

190.228 

193.368 

130.913 

131.670 

132.909 

133.131 

133.836 

99,009 

99,778 

100.528 

101.261 

101.977 

125.151 

128.291 

131.931 

139.571 

137.711 

100.359 

101.125 

101.899 

102.597 

103.239 

9100 

9200 

9300 

9900 

9500 

9600 
9 7 C 0 
98 C 0 
9900 
5000 

31 900 
31 900 
11 900 
si r o 

SI .900 

196.508 

199.698 

152.788 

155.928 

159.068 

139.527 

135.202 

135.863 

136.510 

137.195 

102.677 

103.362 

109.032 

109.688 

105.331 

190.851 

193.991 

197.131 

150.271 

153.911 

103.907 
109.566 
105.211 
105.893 
106 .963 

9600 

9700 

9800 

9900 

5000 

5100 

5200 

5300 

5900 

5500 

31 900 

31 .900 

51 .900 

31 .900 

51 .900 

162.208 

165.398 

168.988 

171.628 

179.768 

137.767 

138.376 

138.979 

139.561 

190.137 

105.961 
106.579 
107 .189 
107.778 
108.362 

156.551 

159.691 

162.831 

165.971 

169.111 

107.070 

107.667 

108.252 

108.826 

109.390 

5100 

5200 

5300 

5900 

5500 

5600 

5700 

5800 

5900 

6000 

31 .900 
31 .900 
31 .900 
31 . 900 
31 .900 

177.908 

181.098 

189.188 

187.328 

190.968 

190.703 

191.259 

191.805 

192.392 

192.870 

108.939 
109.996 
110 . 099 
110.591 
111.125 

172.251 

175.391 

178.531 

181.671 

189.811 

109.999 

110.989 

111.029 

111.550 

112.068 

5600 

5700 

5800 

5900 

6000 
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TABLE H1.52. - SELECTED THERMODYNAMIC FUNCTIONS FOR 2r(aM 


T 

C D 

H °( T > H °( 0 ) 

S°(T) 

-(G°fn-H o (0)}/T 

H°(T) 

• G°(iyT 

T 

K 

J/mW-K 

kJ/mol 

J/mo)-K 

J/moFK 

kJ/moJ 

J/mol-K 

K 

0 

0.000 

0 .000 

0.000 

0.000 

- 5.497 

INFINITE 

0 

100 

18.617 

0.886 

14.055 

5.195 

- 4.611 

• 60.165 

100 

150 

22.260 

1.921 

22.396 

9.589 

- 3.576 

46.236 

150 

200 

23.873 

3.079 

29 . 050 

13.655 

- 2.418 

41.140 

200 

250 

24.693 

4.295 

34.474 

17.294 

- 1.202 

39.282 

250 

298.15 

25.202 

5.497 

38.869 

20.432 

0 . 000 

38.869 

298.15 

300 

25.218 

5.544 

39.025 

20.545 

0.047 

38.868 

300 

350 

25.606 

6.815 

42.943 

23.472 

1.318 

39.177 

350 

400 

25.935 

8.103 

46 .384 

26.127 

2.606 

39.869 

400 

450 

26.246 

9.408 

49.457 

28.550 

3.911 

40.766 

450 

500 

26.564 

10 .728 

52.238 

30.782 

5.231 

41.776 

500 

550 

26.906 

12.065 

54.786 

32.850 

6.568 

42.844 

550 

600 

27.281 

13.419 

57.143 

34.778 

7.922 

43.940 

600 

700 

28.053 

16 .186 

61.406 

38.283 

10.689 

46.136 

700 

800 

28.966 

19.035 

65.210 

41.416 

13.538 

48.287 

800 

900 

30.003 

21.983 

68.680 

44.254 

16.486 

50.362 

900 

1000 

31.128 

25.039 

71.899 

46.860 

19.542 

52.357 

1000 

1100 

32.306 

28.210 

74.921 

49.276 

22.713 

54.273 

1 1 0 D 

1135 

32.724 

29.348 

75.939 

50.082 

23.851 

54.925 

1135 

1135 

28.329 

33.365 

79. <*78 

50.082 

27 .868 

54.925 

1135 

1200 

28.511 

35.212 

81 . 060 

51.717 

29.715 

56.297 

1200 

1300 

28.879 

38.081 

83.356 

54.063 

32.584 

58.291 

1300 

1400 

29.353 

40.991 

85.513 

56.234 

35.494 

60.160 

1400 

1500 

29.934 

43.955 

87.558 

58.255 

38.458 

61.919 

1500 

1600 

30.621 

46.982 

89.511 

60.147 

41.485 

63.583 

1600 

1700 

31.414 

50.083 

91.390 

61.929 

44.586 

65.163 

1700 

1800 

32.314 

53.268 

93.211 

63.618 

47.771 

66.672 

1800 

1900 

33.320 

56.549 

94.985 

65.222 

51 .052 

68 .116 

1900 

2000 

34.433 

59.936 

96.722 

66.754 

54.439 

69.502 

2000 

2100 

35.652 

63.439 

98.431 

68.222 

57.942 

70.840 

2100 

2125 

35.973 

64,334 

98.854 

68.580 

58.837 

71.166 

2125 

2125 

41.840 

85.254 

108.699 

68.580 

79.757 

71.166 

2125 

2200 

41.840 

88.392 

110.150 

69.972 

82.895 

72.471 

2200 

2300 

41.840 

92.576 

112.010 

71.760 

87.079 

74.150 

2300 

2400 

41.840 

96.760 

113.791 

73.474 

91.263 

75.765 

2400 

2500 

41.840 

100.944 

115.499 

75.121 

95.447 

77.320 

2500 

26 0 0 

41.840 

105.128 

117.140 

76.706 

99.631 

78.820 

2600 

27 0 0 

41.840 

109.312 

118.719 

78.233 

103.815 

80.269 

2700 

2800 

41.840 

113.496 

120.241 

79.706 

107.999 

81.669 

2800 

2900 

41.840 

117 .680 

121.709 

81.129 

112.183 

83.025 

2900 

3000 

41.840 

121.864 

123.127 

82.506 

116.367 

84,338 

3000 

3100 

41.840 

126.048 

124.499 

83.838 

120.551 

85.612 

3100 

3200 

41.840 

130.232 

125.827 

85.130 

124.735 

86.848 

3200 

3300 

41.840 

134.416 

127.115 

86.383 

128.919 

88.049 

3300 

3400 

41.840 

138 .600 

128.364 

87.599 

133.103 

89.216 

3400 

3500 

41.840 

142.784 

129.577 

88.781 

137.287 

90.352 

3500 

3600 

41.840 

146.968 

130.756 

89.931 

141.471 

91.458 

3600 

37 0 0 

41 .840 

151.152 

131.902 

91.050 

145.655 

92.536 

3700 

3800 

41.840 

155.336 

133.018 

92,140 

149.839 

93.586 

3800 

3900 

41.840 

159.520 

134.104 

93.202 

154.023 

94.611 

3900 

4000 

41.840 

163.704 

135.164 

94.238 

158.207 

95.612 

4000 

4100 

41 840 

167 .88 8 

136 . 197 

95.249 

162.391 

96.589 

4100 

4200 

41.840 

172.072 

137.205 

96.236 

166.575 

97.544 

4200 

4300 

41.840 

176.256 

138.190 

97.200 

170.759 

98.478 

4300 

4400 

41 .840 

180.440 

139.152 

98.142 

174.943 

99.392 

4400 

4500 

41 .340 

184.624 

140.092 

99.064 

179.127 

100.286 

4500 

4600 

41.840 

188.808 

141 . Oil 

99.966 

183.311 

101.161 

4600 

4700 

41.840 

192.992 

141.911 

100.849 

187.495 

102.019 

4700 

4800 

41.840 

197.176 

142.792 

101.714 

191.679 

102.859 

4800 

4900 

41.840 

201.360 

143.655 

102.561 

195.863 

103.683 

4900 

5000 

41.840 

205,544 

144.500 

103.391 

200.047 

104.491 

5000 

5100 

41.840 

209.728 

145.329 

104.206 

204.231 

105.283 

5100 

5200 

41.840 

213.912 

146.141 

105.004 

208.415 

106.061 

5200 

5300 

41.840 

218.096 

146.938 

105.788 

212.599 

106.825 

5300 

5400 

41.840 

222.280 

147.720 

106.557 

216.783 

107.575 

5400 

5500 

41.840 

226.464 

148.488 

107.313 

220.967 

108.312 

5500 

5600 

41 .840 

230.648 

149.242 

108.055 

225.151 

109,036 

56 0 0 

5700 

41.840 

234.832 

149.982 

108.784 

229.335 

109.748 

5700 

5800 

41.840 

239.016 

150.710 

109.500 

233.519 

110.448 

5800 

5900 

41.840 

243.200 

151.425 

110.205 

237.703 

111.137 

5900 

6000 

41.840 

247.384 

152.128 

110.898 

241.887 

111.814 

6000 
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TABLE IV. - ENTHALPY AND GIBBS ENERGY INPUT FOR PAC91 (EFdata) 


5FDA 


EFDA 


AG1S C0DA89 HO/R 

100.00 

1.253231 

298 .15 

2.317494 

400.00 

2.509769 

600.00 

2.730568 

800.00 

2.879304 

1000.00 

3.000658 

1200.00 

3 .108922 

1235.08 

4.198271 

1400.00 

4.176926 

1600.00 

4.156944 

1800.00 

4.141403 

2000.00 

4.128970 

2200.00 

4.118798 

2400.00 

4.110321 

2600.00 

4.103148 

2800.00 

4 . 097000 

3000.00 

4.091671 

3200.00 

4.087009 

3400.00 

4.082895 

3600.00 

4.079238 

3800.00 

4.075967 

4000 . 00 

4.073022 

4200.00 

4.070353 

4400.00 

4.067936 

4600.00 

4.065724 

4800 . 00 

4.063697 

5000 .00 

4 . 061832 

5200.00 

4 . 060111 

5400.00 

4.058517 

5600.00 

4.057037 

5800.00 

4.055659 

6000.00 

4.054373 

AL1S 

CODA89 HO/R 

100.00 

0.583318 

298.15 

1 .831405 

400.00 

2.131214 

600.00 

2.499245 

800.00 

2.758581 

933.61 

2.922508 

1000.00 

4.268909 

1200.00 

4.193861 

1400.00 

4.140256 

1600.00 

4.100052 

1800.00 

4.068783 

2000.00 

4.043767 

2200 . 00 

4.023300 

2400.00 

4.006243 

2600.00 

3.991811 

2800.00 

3.979441 

3000.00 

3.968720 

3200.00 

3.959339 

3400.00 

3.951062 

3600.00 

3.943704 

3800.00 

3.937121 

4000.00 

3.931196 

4200.00 

3.925836 

4400.00 

3.920963 

4600.00 

3.916513 

4800.00 

3.912434 

5000.00 

3.908682 

5200.00 

3.905218 

5400.00 

3.902011 

5600.00 

3.899033 

5800.00 

3.896261 

6000.00 

3.893673 


-690 . 9607MP 
0.805820 
2.800066 
3.510550 
4.573892 
5.380594 
6 . 036555 
6.593393 
6.683176 
7.208007 
7.764394 
8.253078 
8.688752 
9.081792 
9.439800 
9.768511 
10.072356 
10.354834 
10.618752 
10.866400 
11 .099666 
11.320130 
11.529123 
11.727781 
11.917078 
12.097855 
12.270847 
12.436697 
12.595971 
12.749171 
12.896742 
13.039085 
13.176556 
-546 . 0334MP 
0.256539 

I. 572283 
2.155148 
3.095432 
3.851069 
4.289342 
4.583688 
5.354953 
5.997202 
6.547312 
7 .028351 
7.455699 
7.840120 
8.189440 
8.509526 
8.804887 
9.079066 
9.334895 
9.574675 
9.800299 

10.013345 

10.215139 

10.406811 

10.589327 

10.763521 

10.930119 

II. 089755 
11 .242988 
11.390311 
11.532164 
11.668937 
11 .800982 


1235 

200.00 

300.00 

500.00 

700.00 

900.00 
1100.00 
1235.08 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 

933 

200.00 

300.00 

500.00 

700.00 

900.00 
933.61 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 


0800NT 
1 .989293 
2.322045 
2.635152 
2.809890 
2.942246 
3.055994 
3.127095 
4.189222 
4.166269 
4.148717 
4.134859 
4.123642 
4.114375 
4.106591 
4.099960 
4.094244 
4.089265 
4.084890 
4.081015 
4.077558 
4.074457 
4.071657 
4.069119 
4.066806 
4.064689 
4.062746 
4 . 06 0955 
4.059299 
4.057763 
4.056336 
4.055005 

6100NT 

1.373502 

1.838152 

2.338322 

2.634980 

2.880506 

4.300929 

4.227974 

4.164997 

4.118814 

4.083498 

4.055617 

4.033046 

4.014401 

3.998739 

3.985397 

3.973896 

3.963878 

3.955075 

3.947278 

3.940324 

3.934083 

3.928451 

3.923342 

3.918688 

3.914430 

3.910520 

3.906916 

3.903585 

3.900495 

3.897623 

3.894945 


63.0000 

I. 938779 
2.814397 
4.084546 
5.000793 
5.723448 
6.325196 
6.683176 
6.898013 
7.495813 
8.016155 
8.476814 
8.890074 
9.264781 
9.607515 
9.923304 

10.216076 
10.488959 
10 .744483 
10.984725 
11.211410 

II. 425985 
11.629680 
11 .823544 
12.008483 
12.185282 
12.354628 
12.517123 
12.673301 
12.823634 
12.968544 
13.108408 

63.0000 

0.928497 

I. 583577 
2.654275 
3.490937 
4.182928 
4.289342 
4.988577 
5.689470 
6 .282102 
6 .795369 
7 .247980 
7.652731 
8.018764 
8.352829 
8.660056 
8.944433 
9.209119 
9.456664 
9.689151 
9.908306 

10.115574 

10.312177 

10.499159 

10.677416 

10.847728 

II. 010771 
11.167140 
11 .317360 
11.461896 
11.601162 
11.735530 
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TABLE IV. - Continued. 


EFDA AR 1 G 

L 6/88 HO/R 

- 745 . 3750 MP 

0 .OOOONT 

101.0000 

100 . 00 

2.500000 

13.392600 

200.00 

2.500000 

15.125468 

298.15 

2.500000 

16.123667 

300.00 

2.500000 

16 .139131 

400.00 

2.500000 

16.858336 

500.00 

2.500000 

17 .416195 

600.00 

2.500000 

17.871999 

700.00 

2.500000 

18.257376 

800 . 00 

2.500000 

18.591204 

900.00 

2.500000 

18.885662 

1000 . 00 

2.500000 

19.149063 

1100.00 

2.500000 

19 . 387339 

1200 . 00 

2.500000 

19.604867 

1300.00 

2.500000 

19.804974 

1400.00 

2.500000 

19.990244 

1500.00 

2.500000 

20.162726 

1600.00 

2.500000 

20.324072 

1700.00 

2.500000 

20.475634 

1800.00 

2.500000 

20.618530 

1900.00 

2.500000 

20.753698 

2000 . 00 

2.500000 

20.881931 

2100.00 

2.500000 

21 . 003906 

2200 . 00 

2.500000 

21.120207 

2300.00 

2.500000 

21 .231336 

2400 . 00 

2.500000 

21.337735 

2500.00 

2,500000 

21 .439790 

2600.00 

2.500000 

21.537842 

2700.00 

2.500000 

21 .632193 

2800.00 

2.500000 

21.723112 

2900.00 

2.500000 

21 .810840 

3000.00 

2.500000 

21.895594 

3100.00 

2.500000 

21 . 977568 

3200.00 

2.500000 

22.056940 

3300.00 

2.500000 

22 . 133869 

3400.00 

2.500000 

22.208502 

3500.00 

2.500000 

22.280971 

3600.00 

2.500000 

22.351398 

3700.00 

2.500000 

22.419895 

3800,00 

2.500000 

22.486566 

3900.00 

2.500000 

22.551504 

4000,00 

2.500000 

22.614799 

4100.00 

2.500000 

22.676531 

4200.00 

2.500000 

22.736774 

4300.00 

2.500000 

22.795601 

4400.00 

2.500000 

22.853074 

4500.00 

2.500000 

22.909257 

4600 . 00 

2.500000 

22.964204 

4700.00 

2.500000 

23 . 017969 

4800.00 

2.500000 

23.070603 

4900.00 

2.500000 

23.122151 

5000.00 

2.500000 

23.172658 

5100.00 

2.500000 

23.222164 

5200.00 

2.500000 

23.270710 

5300.00 

2.500000 

23.318330 

5400 . 00 

2.500000 

23.365060 

5500.00 

2.500000 

23.410933 

5600 . 00 

2.500000 

23.455980 

5700.00 

2.500000 

23.500229 

5800,00 

2.500000 

23.543708 

5900.00 

2.500000 

23.586444 

6000.00 

2.500000 

23.628462 

6200.00 

2.500000 

23.710436 

6400.00 

2.500000 

23.789808 

6600.00 

2.500000 

23.866737 

6800.00 

2.500001 

23.941370 

7000.00 

2.500001 

24 . 013839 

7200 . 00 

2.500003 

24.084266 

7400.00 

2.500004 

24 . 1 5276 Z 

7600.00 

2.500007 

24.219434 

7800.00 

2.500011 

24.284373 

8000.00 

2.500017 

24.347668 

8200.00 

2.500026 

24.409400 

8400.00 

2.500038 

24.469645 

8600.00 

2.500055 

24.528472 

8800.00 

2.500080 

24.585947 

9000.00 

2.500113 

24.642131 

9200 . 00 

2.500158 

24.697082 

9400.00 

2.500216 

24 .750851 

9600.00 

2.500294 

24.803490 

9800.00 

2.500396 

24.855045 

10000.00 

2.500498 

24.905560 

10500.00 

2.500962 

25.027569 

11000.00 

2.501721 

25.143928 

11500.00 

2.502924 

25.255156 

12000.00 

2.504698 

25.361708 

12500.00 

2.507255 

25.463992 

13000.00 

2.511003 

25.562393 

13500.00 

2.516279 

25.657253 

14000.00 

2.523342 

25.748881 

14500.00 

2.531887 

25.837513 

15000.00 

2.541827 

25.923377 

15500.00 

2.555305 

26 . 006886 

16000.00 

2.572537 

26 . 08827 6 

16500.00 

2.593485 

26 . 167748 

17000.00 

2.616912 

26.245363 

17500.00 

2.643872 

26.321398 

18000 . 00 

2.660719 

26.394505 

18500.00 

2.695113 

26.467864 

19000.00 

2.729779 

26.539732 

19500.00 

2.754765 

26.608987 

20000.00 

2.777339 

26.676535 
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TABLE IV. - Continued. 


EFDA 


B IS 

J6/83 HO/R 

100.00 

0.028865 

130 .00 

0.067537 

160.00 

0.121775 

200 . 00 

0.214685 

230.00 

0 . 294404 

260.00 

0.378856 

298.15 

0.489719 

310.00 

0.524152 

350.00 

0.639845 

450 . 00 

0.915401 

550 . 00 

1 . 157669 

650.00 

1.363511 

750.00 

1.538194 

850.00 

1.687765 

950.00 

1.816862 

1050.00 

1.929959 

1150.00 

2.029872 

1250.00 

2.119187 

1350.00 

2.199724 

1450 . 00 

2.272969 

1550.00 

2.340176 

1700.00 

2.431539 

1800.00 

2.487151 

1900.00 

2.539315 

2000 .00 

2.588367 

2100.00 

2.634809 

2200.00 

2.678887 

2300.00 

2.720911 

2350.00 

5.310787 

2500.00 

5.221258 

2700.00 

5.117359 

2900.00 

5.027791 

3100.00 

4.949781 

3300.00 

4.881226 

3500.00 

4.820506 

3700.00 

4.766350 

3900.00 

4.717749 

4100.00 

4.673889 

4300.00 

4.634109 

4500.00 

4.597866 

4700.00 

4.564707 

4900.00 

4.534254 

5100.00 

4.506190 

5300.00 

4.480245 

5500 . 00 

4.456186 

5700.00 

4.433815 

5900 . 00 

4.412961 


-146.0098MP 2350 


0.008178 

110.00 

0.020021 

150.00 

0.039630 

180.00 

0.076252 

210.00 

0.111392 

250.00 

0.152625 

290.00 

0.211946 

300.00 

0.231876 

330.00 

0.302363 

400.00 

0.496829 

500.00 

0.704497 

600 . 00 

0.915156 

700.00 

1.122816 

800.00 

1.324679 

900.00 

1.519715 

1000.00 

1 .707176 

1100.00 

1.887376 

1200.00 

2. 060374 

1300.00 

2.226514 

1400.00 

2.386356 

1500.00 

2.540207 

1600.00 

2.760589 

1750.00 

2.901140 

1850.00 

3.037081 

1950.00 

3.168557 

2050.00 

3.296028 

2150.00 

3.419608 

2250.00 

3.539590 

2350.00 

3.598349 

2400.00 

3.924158 

2600.00 

4.321942 

2800.00 

4.684385 

3000.00 

5.017065 

3200.00 

5.324362 

3400.00 

5.609771 

3600.00 

5.876128 

3800.00 

6 .125756 

4000.00 

6.360586 

4200.00 

6.582240 

4400.00 

6.792087 

4600 . 00 

6.991300 

4800.00 

7 . 180884 

5000.00 

7.361714 

5200.00 

7.534548 

5400 . 00 

7 .700053 

5600 . 00 

7.858818 

5800 . 00 

8.011362 

6000.00 


0000NT 

94.0000 

0.040455 

0.010781 

0.101830 

0.032513 

0.165708 

0 . 056554 

0.240543 

0.087197 

0.350231 

0 . 138433 

0.465742 

0 . 198880 

0.495118 

0.214966 

0.582406 

0.266351 

0.781164 

0.396776 

1.041312 

0.599675 

1.264857 

0.809950 

1.454428 

1 . 019560 

1.615850 

1 .224606 

1.759496 

1.423201 

1.875276 

1.614286 

1.981421 

1.798116 

2.075689 

1.974700 

2.160449 

2.144314 

2.237225 

2.307240 

2.307292 

2.464006 

2.371757 

2.615067 

2.459796 

2.831556 

2.513613 

2.969693 

2.564192 

3.103370 

2.611890 

3.232832 

2.657109 

3.358279 

2.700126 

3.480034 

2.741170 

3.598349 

5.279701 

3.709831 

5.167310 

4.127875 

5.070976 

4.507200 

4.987486 

4.854148 

4.914432 

5.173650 

4.849973 

5.469612 

4.792676 

5.745176 

4.741410 

6.002904 

4.695271 

6.244913 

4.653526 

6.472969 

4.615576 

6 .688562 

4.580926 

6.892956 

4.549163 

7 . 087238 

4.519942 

7.272344 

4.492968 

7.449086 

4.467992 

7.618178 

4.444801 

7.780244 

4.423208 

7.935837 

4 . 403056 

8 . 085447 


87 


NAS A/TP-3287/REV 1 


TABLE IV. - Continued. 


EFDA 


BA 1 S 

SRD 92 HO/R 

- 830 . 7154 MP 

1000 , 

. 0000 NT 

80 . 0000 

20 . 00 

0.352980 

0.136931 

30.00 

0.732361 

0 . 352590 

AO . 00 

1 . 056892 

0.609328 

50.00 

1 .317702 

0 .874281 

60.00 

1.525311 

1.133597 

70.00 

1.691292 

1 .381651 

80.00 

1 .826668 

1.616629 

90.00 

1 .940138 

1 .838528 

100.00 

2.035957 

2 . 048037 

120.00 

2.189448 

2 .433460 

140. 00 

2.307899 

2.780217 

160.00 

2.402851 

3 . 094803 

180.00 

2.981562 

3.382497 

200.00 

2.548536 

3.647509 

220 . 00 

2.606863 

3.893205 

240 . 00 

2.658730 

4 . 122296 

260.00 

2.705750 

4.336992 

280.00 

2.749155 

4.539118 

298 .15 

2.786233 

4.712946 

300.00 

2.789912 

4.730192 

350 . 00 

2.882199 

5.167349 

400.00 

2.964053 

5.557645 

450.00 

3.039079 

5.911147 

500.00 

3.109288 

6.235015 

600.00 

3.290071 

6.813626 

700.00 

3.362594 

7 . 322368 

800.00 

3.979955 

7.779087 

900.00 

3.593876 

8 .195572 

1000.00 

3.705387 

8.580013 

1000.00 

4,649520 

8 . 580013 

1100.00 

9.669188 

9 . 023870 

1200.00 

4.676411 

9.430247 

1300 . 00 

9.686759 

9.804979 

1400.00 

4.695619 

10 .152637 

1500 . 00 

9.703302 

10.476870 

1600.00 

4.710025 

10.780633 

1700.00 

9,715957 

11.066358 

1800.00 

4.721230 

11 .336067 

1900 . 00 

9.725997 

11.591460 

2000.00 

4.730193 

11.833979 

2100.00 

9.739035 

12.064860 

2200.00 

4.737527 

12.285169 

2300 . 00 

9.790716 

12.495832 

2400.00 

4.743639 

12.697658 

2500 . 00 

9.796328 

12.891358 

2600.00 

4.748810 

13 . 077561 

2700 . 00 

9.751109 

13.256827 

2800.00 

4.753243 

13.429652 

2900 . 00 

9.755230 

13.596485 

3000.00 

4.757084 

13.757726 

3100 . 00 

9.758819 

13.913739 

3200.00 

4.760446 

14 . 064851 

3300 . 00 

9.761979 

14.211362 

3400.00 

4.763412 

14.353542 

3500.00 

9.769768 

14.491641 

3600.00 

4.766048 

14.625887 

3700 . 00 

9.767260 

14.756489 

3800.00 

4.768407 

14.883639 

3900 . 00 

9 . 76999 6 

15.007514 

4000.00 

4.770530 

15.128281 

4100.00 

9.771519 

15.246090 

4200.00 

4.772451 

15.361083 

4300. 00 

9.773399 

15.473392 

4400.00 

4,774197 

15.583138 

4500.00 

9,775012 

15.690437 

4600.00 

4,775791 

15.795396 

4700 . 00 

9.776538 

15.898113 

4800.00 

4.777253 

15.998683 

4900 . 00 

9.777939 

16.097193 

5000.00 

4.778597 

16 . 193727 

5100 . 00 

9.779230 

16.288362 

5200.00 

4.779839 

16.381172 

5300.00 

9.780929 

16.472225 

5400.00 

4.780988 

16 . 561586 

5500 . 00 

9.781531 

16.649318 

5600.00 

4.782055 

16.735479 

5700 . 00 

9.782560 

16.820124 

5800.00 

4.783048 

16 .903305 

5900 . 00 

9.783520 

16.985073 

6000.00 

4.783976 

17.065474 


88 


NASA/TP-3287/REV 1 


TABLE IV. - Continued. 


EFDA 


BE 1 S SRD 

92 HO/R 

AO . 00 

0.002115 

60 . 00 

0 . 009198 

80 . 00 

0.022746 

100 . 00 

0 . 048798 

140 . 00 

0.146577 

180 . 00 

0.291662 

220 .00 

0.457027 

260.00 

0.626487 

298.15 

0.783417 

350.00 

0.979565 

450 . 00 

1.293960 

600.00 

1.640556 

800 . 00 

1.965326 

1000 . 00 

2.206761 

1200 . 00 

2.403164 

1400.00 

2.573356 

1543. 00 

2.684823 

1563.00 

3.212197 

1600 . 00 

3.821266 

1800 . 00 

3.790637 

2000.00 

3.766134 

2200 .00 

3.746087 

2400.00 

3.729380 

2600 .00 

3.715244 

2800 . 00 

3.703127 

3000.00 

3.692626 

3200 . 00 

3.683437 

3400 .00 

3.675330 

3600 . 00 

3.668123 

3800 . 00 

3.661675 

4000.00 

3.655872 

4200 . 00 

3.650621 

4400 . 00 

3.645848 

4600 . 00 

3.641490 

4800 . 00 

3.637495 

5000.00 

3.633819 

5200.00 

3.630426 

5400 . 00 

3.627285 

5600 . 00 

3.624368 

5800 . 00 

3.621652 

6000.00 

3.619117 


- 233.57 58 MP 1563 


0 . 000882 

50.00 

0 . 002935 

70.00 

0.007207 

90.00 

0.014801 

120.00 

0.044973 

160.00 

0 . 098615 

200.00 

0.173004 

240.00 

0.263132 

280.00 

0.359491 

300.00 

0.500696 

400.00 

0.786435 

500.00 

1.209051 

700.00 

1 .728209 

900.00 

2.193793 

1100.00 

2.614002 

1300 . 00 

2.997490 

1500.00 

3.253153 

1543.00 

3.294488 

1563.00 

3.383969 

1700.00 

3.832210 

1900.00 

4.230280 

2100.00 

4.588260 

2300.00 

4.913475 

2500.00 

5.211411 

2700.00 

5.486286 

2900 . 00 

5.741409 

3100.00 

5.979426 

3300.00 

6.202485 

3500.00 

6.412353 

3700.00 

6.610502 

3900.00 

6.798171 

4100.00 

6.976413 

4300.00 

7.146128 

4500 . 00 

7.308095 

4700.00 

7.462989 

4900.00 

7 .611404 

5100.00 

7 .753858 

5300.00 

7 .890811 

5500.00 

8 . 022674 

5700.00 

8.149810 

5900.00 

8.272546 



000 ONT 

81.0000 

0.005147 

0.001655 

0.014765 

0.004746 

0.033900 

0.010496 

0.089739 

0.027050 

0.215170 

0 . 068916 

0.373037 

0.133524 

0.541938 

0.216409 

0.709699 

0.312616 

0.790769 

0.364360 

1.146974 

0.642667 

1.423344 

0.929605 

1.817087 

1.475631 

2.093405 

1.967254 

2.309134 

2.408997 

2 . 49076 6 

2.809854 

2.652004 

3.177735 

3.207065 

3.253153 

3.827791 

3.294488 

3.805051 

3.615135 

3.777741 

4.036807 

3.755633 

4.413772 

3.737370 

4.754585 

3.722029 

5.065565 

3.708961 

5.351507 

3.697695 

5.616138 

3.687883 

5.862411 

3.679261 

6.092707 

3.671623 

6.308969 

3.664812 

6.512810 

3.658699 

6.705577 

3.653182 

6 .888411 

3.648179 

7.062285 

3.643620 

7.228035 

3.639450 

7.386387 

3.635619 

7.537973 

3.632089 

7 .683346 

3.628826 

7.822995 

3.625800 

7.957355 

3.622986 

8.086811 

3.620363 

8.211709 
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TABLE IV. - Continued. 


EFDA 


BR 25 

TPIS 89 HO/R 

- 2949 . 06 13 MP 

265 . 

, 9 Q 00 NT 

99.0000 

5.00 

0.009862 

0.003488 

10.00 

0.084190 

0.021529 

15,00 

0.240543 

0.087558 

20.00 

0.481087 

0.185579 

25.00 

0.755306 

0.321727 

30.00 

1.034336 

0.486018 

35.00 

1.305807 

0.664123 

40.00 

1.557518 

0.854530 

45.00 

1.788039 

1.051816 

50.00 

1.998915 

1 . 251186 

60.00 

2.365343 

1.649446 

70.00 

2.671749 

2.038210 

80.00 

2.931622 

2.413852 

90.00 

3.159136 

2.772062 

100.00 

3.359188 

3.115397 

110.00 

3.537080 

3.445051 

120.00 

3.698354 

3,760173 

130.00 

3.844993 

4 . 062509 

140 .00 

3.980133 

4.352649 

150.00 

4.105273 

4.631742 

160.00 

4.221536 

4.901071 

170.00 

4.331195 

5.160284 

180.00 

4.434684 

5.410996 

190.00 

4.532976 

5.653553 

200 . 00 

4.626851 

5.888621 

210.00 

4.717513 

6.116198 

220 .00 

4.804853 

6.337716 

230.00 

4.889828 

6.553300 

240 .00 

4.973234 

6.763357 

250.00 

5.056221 

6.968059 

260.00 

5.139301 

7.167979 

265.90 

5.188553 

7.283619 

265.90 

9.970472 

7.283822 

270.00 

9.960721 

7.436335 

280 . 00 

9.935729 

7 .797968 

290.00 

9.909556 

8 .146228 

298 .15 

9.891200 

8.415351 

300.00 

9.886732 

8.476346 

332.50 

9.806122 

9.488942 

340.00 

9.789597 

9.707401 

360.00 

9.748880 

10.265784 

380.00 

9.712450 

10.791886 

400.00 

9.679662 

11.289221 

500.00 

9.555069 

13.434758 

600 . 00 

9.472007 

15.169051 

700.00 

9.412677 

16.624477 

800 . 00 

9.368180 

17 .878328 

900.00 

9.333571 

18.979662 

1000.00 

9.305883 

19.961568 

1100,00 

9.283230 

20.847416 

1200.00 

9.264352 

21.654330 

1300.00 

9.248379 

22.395226 

1400 . 00 

9.234687 

23.080091 

1500.00 

9.222821 

23.716804 

1600 .00 

9.212438 

24.311693 

1700.00 

9.203277 

24.869913 

1800 . 00 

9.195134 

25.395723 

1900.00 

9 . 187848 

25.892680 

2000 . 00 

9.181290 

26.363785 

2100.00 

9.175357 

26.811596 

2200 .00 

9.169964 

27.238307 

2300.00 

9.165039 

27.645818 

2400 . 00 

9.160525 

28.035782 

2500.00 

9.156372 

28.409647 

2600 . 00 

9.152538 

28.768691 

2700.00 

9 . 148988 

29 .114043 

2800 . 00 

9.145692 

29.446710 

2900.00 

9 .142623 

29.767590 

3000 . 00 

9.139759 

30.077491 

3100.00 

9.137080 

30.377138 

3200.00 

9.134568 

30.667188 

3300.00 

9 . 132208 

30.948237 

3400.00 

9.129987 

31.220827 

3500.00 

9.127893 

31.485453 

3600 . 00 

9.125916 

31.742565 

3700.00 

9.124045 

31.992580 

3800.00 

9.122273 

32.235879 

3900.00 

9.120591 

32.472813 

4000.00 

9.118994 

32.703706 

4100.00 

9.117474 

32.928859 

4200 .00 

9 .116027 

33.148550 

4300.00 

9.114647 

33.363038 

4400.00 

9 .113330 

33.572564 

4500.00 

9.112072 

33.777353 

4600 . 00 

9.110868 

33.977613 

4700.00 

9.109716 

34.173541 

4800 .00 

9.108611 

34.365319 

4900.00 

9.107552 

34.553122 

5000 . 00 

9.106534 

34.737108 

5100.00 

9.105557 

34.917432 

5200.00 

9.104618 

35.094235 

5300.00 

9.103713 

35.267653 

5400 . 00 

9.102843 

35.437813 

5500.00 

9.102004 

35.604835 

5600 .00 

9.101195 

35.768832 

5700.00 

9.100414 

35.929912 

5800 . 00 

9.099660 

36.088178 

5900.00 

9.098932 

36.243725 

6000 .00 

9.098228 

36.396646 
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TABLE IV. - Continued. 


EFDA 


C IS X A/83 HO/R 


10.00 

30.00 

50.00 

70.00 

90.00 
110.00 

130.00 

150.00 

170.00 

190.00 

210.00 

230.00 

250.00 

270.00 

280.00 
298.15 

320.00 

360.00 

400.00 

440.00 

480.00 

550.00 

650.00 

800 . 00 
1000.00 
1200.00 

1400.00 

1600 . 00 
1800.00 
2000 . 00 
2200.00 

2400 . 00 

2600.00 
2800.00 

3000 . 00 

3200.00 

3400.00 

3600.00 

3800.00 

4000.00 

4200 . 00 

4400 . 00 

4600.00 

4800.00 

5000 . 00 


0.002381 

0.007481 

0 . 020230 

0.038767 

0.061314 

0 . 087126 

0.115757 

0.146868 

0 . 180153 

0.215331 

0.252107 

0.290100 

0.329001 

0.368557 

0.388520 

0.424975 

0.468984 

0.549441 

0 .629261 

0.707881 

0.784823 

0.914152 

1 .084628 

1.306511 

1.545371 

1.733315 

1.884142 

2.007710 

2.111236 

2.199468 

2.275868 

2.342892 

2.402519 

2.456076 

2.504698 

2.549083 

2.590015 

2.628003 

2.663479 

2.696792 

2.728162 

2.758048 

2.786381 

2.813355 

2.839374 


-126 .7062MP 
-0.001179 
0.003584 
0.010079 
0.019685 
0.032137 
0.046857 
0.063688 
0.082370 
0.102846 
0.124798 
0.148158 
0.172705 
0.198511 
0.225345 
0.239057 
0.264663 
0.296184 
0.356084 
0.418064 
0.481726 
0.546585 
0.662128 
0.829014 
1.077153 
1.395392 
1.694427 
1.973332 
2.233430 
2.476046 
2.703046 
2.916380 
3.117442 
3.307258 
3.487389 
3.658384 
3.821587 
3.977299 
4.126454 
4.269461 
4.406934 
4.539374 
4.666803 
4.790013 
4.909289 
5.024590 


20.00 

40.00 

60.00 
80.00 

100.00 

120.00 

140.00 

160.00 
180.00 
200.00 
220.00 

240.00 

260.00 
273.15 

290.00 

300.00 

340.00 

380.00 

420.00 

460.00 

500 . 00 
600.00 

700.00 

900.00 
1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300 . 00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 


0.0000NT 

0.003488 
0.012971 
0.028925 
0.049599 
0.073843 
0.101108 
0.131019 
0.163254 
0.197519 
0.233544 
0.270978 
0.309454 
0.348709 
0.374835 
0.408575 
0.428688 
0.509244 
0.589458 
0.668739 
0.746599 
0.822514 
1.001622 
1.163061 
1.433237 
1.644770 
1 .812587 
1.948802 
2.061669 
2.157041 
2.238943 
2.310419 
2.373585 
2.429978 
2.480914 
2.527335 
2.569950 
2.609380 
2.646042 
2.680362 
2.712684 
2.743257 
2.772396 
2.800027 
2.826384 


89.0000 
0.001443 
0.006513 
0 . 014493 
0.025571 
0.039212 
0.055004 
0.072842 
0 . 092444 
0.113623 
0.136292 
0.160317 
0.185464 
0.211757 
0.229651 
0.253039 
0.267324 
0.325802 
0.386787 
0.449667 
0.514088 
0.579493 
0.745444 
0.912226 
1.238477 
1.547481 
1.836456 
2.105676 
2.356752 
2.591405 
2.811385 
3.018338 
3.213635 
3.398508 
3.573922 
3.740984 
3.900305 
4.052709 
4.198739 
4.338933 
4.473789 
4.603658 
4.728948 
4.850093 
4.967460 


NASA7TP-3287/REV 1 


91 



TABLE IV. - Continued. 


EFDA 


CA 1 S 

SRD 92 HO/R 

- 695 . 5299 MP 

80.00 

0.966374 

0.590270 

100 . 00 

1.236807 

0.786069 

140.00 

1.628207 

1 .269039 

180 . 00 

1.892326 

1.712010 

220.00 

2.081960 

2.111099 

260 . 00 

2.224962 

2.971028 

298 . 15 

2.332800 

2.783130 

350.00 

2.451828 

3.166800 

450.00 

2.631909 

3.805607 

550 . 00 

2.781836 

9.398610 

650.00 

2.918528 

9.829599 

716.00 

3.005087 

5.110927 

800.00 

3.208423 

5.969253 

1000.00 

3.315326 

6.191387 

1115.00 

3.392012 

6.556219 

1200 . 00 

4.331409 

6.873779 

1400.00 

4.365540 

7.599162 

1600.00 

4.391138 

8.128896 

1800 . 00 

4.411047 

8.697293 

2000.00 

4.426975 

9 .112897 

2200.00 

4.440006 

9.535919 

2400 . 00 

4.450866 

9.922229 

2600.00 

4.460055 

10.278856 

2800.00 

4.467931 

10.609677 

3000 . 00 

4.474758 

10.918171 

3200.00 

4.480730 

11.207160 

3400 . 00 

4.486001 

11.978969 

3600 . 00 

4.490685 

11.735512 

3800 . 00 

4.494877 

11.978925 

4000.00 

4.498649 

12.209079 

4200.00 

4.502062 

12.928653 

4400 . 00 

4.505165 

12.638162 

4600.00 

4.507998 

12.838988 

4800.00 

4.510595 

13.030902 

5000.00 

4.512984 

13.219583 

5200 . 00 

4.515189 

13.391629 

5400 . 00 

4.517231 

13.562072 

5600.00 

4.519127 

13.726388 

5800.00 

4.520893 

13.885001 

6000.00 

4.522541 

19.038295 


1115. 

, 0000 NT 

79 . 0000 

90.00 

1.109051 

0.662981 

120.00 

1 .453252 

1 .031922 

160.00 

1.772066 

1 . 996196 

200 . 00 

1.994331 

1.916808 

290.00 

2.158099 

2.295592 

280.00 

2.284291 

2.638128 

300.00 

2.337543 

2.797579 

900.00 

2.547475 

3.500597 

500.00 

2.709222 

9.086958 

600.00 

2.851273 

9.593657 

700.00 

2.984281 

5 . 093299 

716 . 00 

3.161305 

5.110927 

900 . 00 

3.259873 

5.895122 

1100.00 

3.381003 

6 .510352 

1115.00 

4.313196 

6.556219 

1300.00 

4.349787 

7.221217 

1500.00 

4.379192 

7.895830 

1700.00 

4.401678 

8.395380 

1900.00 

4.419430 

8.885965 

2100.00 

4.433801 

9.329008 

2300.00 

4.445672 

9 .732907 

2500.00 

4.455644 

10.109015 

2700.00 

4.464139 

10 .997257 

2900.00 

4.471462 

10.766525 

3100.00 

4.477840 

11 . 069998 

3300.00 

4.483445 

11.395081 

3500.00 

4.488410 

11.609037 

3700.00 

4.492838 

11.858581 

3900.00 

4.496811 

12.095207 

9100.00 

4.500397 

12.320189 

9300.00 

4.503650 

12.539608 

9500.00 

4.506613 

12.739922 

9700.00 

4.509324 

12.935952 

9900.00 

4.511814 

13.123920 

5100.00 

4.514108 

13.303963 

5300.00 

4.516230 

13.977695 

5500.00 

4.518197 

13.699968 

5700.00 

4.520026 

13.806383 

5900.00 

4.521731 

13.962290 
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TABLE IV. - Continued. 


EFDA 


GDIS 

C0DA89 HO/R 

-7 51 . 337 IMP 


0 . OOOONT 

63.0000 

100 .00 

1.635695 

1.395151 

200.00 

2.252087 

2.755424 

298 . 15 

2.519997 

3.710075 

300.00 

2.523701 

3.725736 

400,00 

2.690477 

4.476030 

500.00 

2.818687 

5.090498 

594.26 

2.924126 

5.586346 

594.26 

4.150607 

5.586346 

600 . 00 

4.145301 

5.626233 

700.00 

4.066847 

6.259032 

800 . 00 

4.008006 

6.798067 

900.00 

3.962241 

7.267394 

1000 . 00 

3.925630 

7 .682896 

HOD. 00 

3.895674 

8.055598 

1200 . 00 

3.870712 

8.393464 

1300.00 

3.849590 

8.702430 

1400 .00 

3.831485 

8.98703 6 

1500.00 

3.815794 

9.250833 

1600.00 

3.802065 

9.496651 

1700.00 

3.789950 

9.726779 

1800.00 

3.779182 

9.943096 

1900.00 

3.769547 

10.147163 

2000.00 

3.760876 

10.340291 

2100.00 

3.753031 

10.523592 

2200.00 

3.745899 

10.698016 

2300.00 

3.739387 

10.864382 

2400.00 

3.733417 

11.023401 

2500.00 

3.727926 

11 . 175694 

2600.00 

3.722856 

11.321805 

2700.00 

3.718162 

11.462218 

2800 .00 

3.713804 

11.597359 

2900.00 

3.709746 

11 .727610 

3000.00 

3.705958 

11,853311 

3100.00 

3.702415 

11.974771 

3200 . 00 

3.699094 

12.092265 

3300.00 

3.695973 

12.206044 

3400 . 00 

3.693037 

12.316335 

3500.00 

3.690268 

12.423347 

3600 . 00 

3.687653 

12.527268 

3700.00 

3.685179 

12.628272 

3800 . 00 

3.682835 

12.726518 

3900.00 

3.680612 

12.822152 

4000.00 

3.678500 

12.915310 

4100.00 

3.676490 

13.006117 

4200.00 

3.674577 

13.094689 

4300.00 

3.672752 

13.181132 

4400.00 

3.671011 

13.265546 

4500.00 

3.669347 

13.348026 

4600.00 

3.667755 

13.428656 

4700.00 

3.666231 

13.507519 

4800.00 

3.664770 

13.584691 

4900.00 

3.663369 

13.660241 

5000.00 

3.662024 

13.734237 

5100.00 

3.660732 

13.806742 

5200.00 

3.659490 

13.877815 

5300.00 

3.658294 

13.947510 

5400 .00 

3.657143 

14.015880 

5500.00 

3.656033 

14 . 082976 

5600.00 

3.654963 

14.148842 

5700.00 

3.653931 

14.213524 

5800.00 

3.652934 

14.277064 

5900.00 

3.651971 

14.339500 

6000.00 

3.651041 

14.400872 
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TABLE IV. - Continued. 


EFDA 


EFDA 


CL 2 G 

100.00 

TPIS 89 HO/R 

3.502353 

- 1104 . 2275 MP 

19.230108 

200 . 00 

0 . 0000 NT 

3.578125 

61 . 0000 
21 .674899 

298 .15 

3.703597 

23.126809 

300.00 

3.706016 

23.149648 

i ) 00 . 00 

3.822881 

24.232387 

500.00 

3.917295 

25 . 096068 

600 . 00 

3.992966 

25.817226 

700.00 

4.053032 

26 .437285 

800.00 

4.102666 

26 .981800 

900 . 00 

4.143943 

27.467560 

1000 .00 

4.179010 

27 .906129 

1100.00 

4.209231 

28 . 305764 

1200 .00 

4.235518 

28.673251 

1300.00 

4.258779 

29 .013216 

1 ^* 00 . 00 

4.279575 

29.329544 

1500.00 

4.298240 

29.625514 

1600.00 

4.315324 

29.903340 

1700.00 

4.330964 

30.165530 

1800 . 00 

4.345668 

30.413503 

1900 . 00 

4.359331 

30.648806 

2000 . 00 

4.372349 

30.872726 

2100.00 

4.384814 

31 .086374 

2200 . 00 

4.396966 

31.290593 

2300.00 

4.408951 

31 .486320 

2400.00 

4.420889 

31 .674276 

2500.00 

4.432930 

31.854912 

2600 . 00 

4.445202 

32.029064 

2700.00 

4.457767 

32.197029 

2800 . 00 

4.470724 

32.359430 

2900.00 

4.484114 

32.516588 

3000 . 00 

4.497974 

32.668824 

3100.00 

4.512376 

32 . 816431 

3200.00 

4.527193 

32.960013 

3300.00 

4.542460 

33.099537 

3400 . 00 

4.558103 

33.235318 

3500.00 

4.574090 

33.367749 

3600 . 00 

4.590324 

33.496805 

3700.00 

4.606688 

33 .622844 

3800 . 00 

4.623140 

33.745908 

3900.00 

4.639551 

33.866128 

4000 . 00 

4.655832 

33.983830 

4100.00 

4.671877 

34.099004 

4200 . 00 

4.687616 

34.211837 

4300.00 

4.702959 

34.322300 

4400.00 

4.717768 

34.430530 

4500.00 

4.732025 

34.536786 

4600 . 00 

4.745663 

34.640896 

4700.00 

4.758593 

34.743067 

4800.00 

4.770758 

34.843357 

4900.00 

4.782133 

34.941913 

5000 . 00 

4.792691 

35.038638 

5100.00 

4.802388 

35.133579 

5200 . 00 

4.811225 

35.226973 

5300.00 

4.819162 

35.318623 

5400.00 

4 . 82622 6 

35.408860 

5500.00 

4.832399 

35.497462 

5600 . 00 

4.837664 

35.584567 

5700.00 

4.842069 

35.670246 

5800.00 

4.845617 

35.754498 

5900.00 

4.848332 

35.837297 

6000.00 

C 01 S 

100.00 

4.850214 
J 9/67 HO/R 

0.627818 

35.918764 
-57 3 . 8 16 IMP 
0.295989 

150.00 

O.OOOONT 

1.104094 

72.0000 

0.606289 

200 . 00 

1.461902 

1.014251 

250.00 

1.725658 

1 .369894 

298 .15 

1.924589 

1.691620 

300.00 

1.931162 

1 .703568 

350.00 

2.089291 

2.013537 

400.00 

2.220516 

2.301338 

450 . 00 

2.334072 

2.569644 

500.00 

2.435020 

2.820852 

550 . 00 

2.526142 

3.057229 

600.00 

2.609294 

3.280771 

700.00 

2,758173 

3.694402 

700.10 

2.758294 

3.694822 

700 .10 

2.835944 

3.694822 

800.00 

2.954774 

4.080758 

900 . 00 

3.073342 

4.435579 

1000.00 

3.195618 

4.765645 

1100 .00 

3.324528 

5.076328 

1200.00 

3.462020 

5.371333 

1300 . 00 

3.619715 

5.654554 

1394.00 

3.795028 

5.913180 

1394.00 

3.795028 

5.913180 

1400.00 

3.804193 

5.929393 

1500 . 00 

3.883171 

6.194873 

1600.00 

3.933109 

6 .447178 

1700 . 00 

3.970239 

6.686794 

1768.00 

3.992638 

6.842910 

1768 . 00 

5.094149 

6.842910 

1800.00 

5.090184 

6.934252 

1900 . 00 

5.078655 

7.209149 

2000.00 

5.068278 

7.469382 

2100.00 

5.058890 

7.716433 

2200.00 

5.050355 

7.951573 

2300 . 00 

5.042562 

8.175895 

2400 . 00 

5.035419 

8.390352 

2500 . 00 

5.028847 

8.595773 

2600.00 

5.022781 

8.792888 

2700.00 

5.017164 

8.982343 

2800.00 

5.011948 

9.164710 

2900 . 00 

5.007092 

9.340500 

3000.00 

5.002560 

9.510171 

3100 .00 

4.998320 

9.674134 

3200.00 

4.994345 

9.832761 

3300 . 00 

4.990611 

9.986387 

3400.00 

4.987097 

10.135319 

3500 . 00 

4.983783 

10.279834 

3600.00 

4.980654 

10.420188 

3700 . 00 

4.977693 

10.556612 

3800.00 

4.974889 

10.689320 

3900 . 00 

4.972228 

10.818511 

4000.00 

4.969701 

10.944365 

4100.00 

4.967296 

11.067050 

4200.00 

4.965006 

11.186722 

4300 . 00 

4.962823 

11.303525 

4400.00 

4.960739 

11.417594 

4500.00 

4.958747 

11.529053 

4600.00 

4.956843 

11 .638020 

4700 . 00 

4.955019 

11 .744603 

4800.00 

4.953271 

11.848905 

4900 . 00 

4.951594 

11.951021 

5000.00 

4.949985 

12.051040 

5100 . 00 

4.948439 

12.149047 

5200.00 

4.946952 

12.245122 

5300.00 

4.945521 

12.339339 

5400.00 

4.944143 

12.431768 

5500 . 00 

4.942816 

12.522477 

5600.00 

4.941536 

12.611527 

5700 . 00 

4.940300 

12.698979 

5800.00 

4.939107 

12.784890 

5900.00 

4.937955 

12.869311 

6000.00 

4.936841 

12.952294 


94 


NAS A/TP-3287/REV 1 



TABLE IV. - Continued, 


EFDA 


EFDA 


CR1S 

100.00 

200.00 

298.15 

311.50 

350.00 

950.00 

550.00 

700.00 
900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900 . 00 

2100.00 

2130 .00 

2300.00 

2500 . 00 

2700.00 

2900.00 

3100 .00 

3300.00 

3500 . 00 

3700 . 00 

3900 .00 

9100 .00 

9300 .00 

9500 . 00 

9700 . 00 

9900 . 00 

5100 . 00 

5300 .00 

5500 . 00 

5700 . 00 

5900 . 00 
C515 
100.00 
298 . 1 5 
301 . 59 

900 .00 
600 00 

800 . 00 

1000 . 00 
1200 . 00 

1900 . 00 

1600 .00 
1800.00 
2000 . 00 


J 6/73 HO/R 

0.379095 
1.139579 
1 .636 566 
1.688051 
1.820226 
2.089787 
2.291991 
2.520379 
2.797807 
2.996000 
3.199692 
3.352939 
3.571699 
3.799762 
9.035859 
5.229559 
5.192656 
5.155666 
5.129157 
5.096993 
5.073339 
5.052599 
5.039129 
5.017705 
5.002965 
9.989669 
9.977600 
9.966608 
9.956552 
9.997316 
9.938805 
9.930936 
9.923690 
9.916856 
9.910531 
C0DA89 HO/R 

2.585891 
3.110565 
3.119351 
3.991303 
3.869390 
3 .786759 
3.736119 
3.737693 
3.801358 
3.932959 
9.135675 
9.911565 


-987 . 9922MP 
0.191939 
0.698795 
1.209010 
1.276766 
1.981592 

I. 973110 
2.912967 
2.993596 
3.655577 
9.226281 
9.739976 
5 . 198863 
5.631905 
6.091968 
6.933309 
6.990813 
6 .890991 
7.322350 
7 .717907 
8.083092 
8.922220 
8.738750 
9.035997 
9.319782 
9.578591 
9.828906 

10. 065765 
10.291806 
10.507560 
10.713919 
10.911666 

II . 101992 
11.289009 
11 .959795 
11.629199 

-927 .9198MP 
9.026955 
7 .190190 
7.176029 
8.291288 
9.877231 
10.978759 
11.817913 
12.997830 
13.077929 
13.593390 
19.067562 
19.516911 


2130 . OOOONT 


150.00 

250.00 

300.00 
311.50 

900.00 

500.00 
600.00 
800.00 

1000.00 
1200.00 

1900.00 

1600.00 
1800.00 
2000.00 

2130.00 

2200.00 

2900.00 

2600.00 
2800.00 

3000.00 

3200.00 

3900.00 

3600.00 

3800.00 

9000.00 

9200.00 

9900.00 

9600.00 

9800.00 

5000.00 

5200.00 

5900.00 

5600.00 

5800.00 

6000.00 

301 

200.00 

300.00 
301.59 

500.00 
700.00 
900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 


0.788180 

1.921611 

1.693713 

1.688937 

1.965890 

2.197363 

2.376167 

2.691166 

2.897793 

3.099377 

3.297921 

3.961093 

3.689589 

3.916887 

9.071902 

5.213673 

5.173391 

5.139306 

5.110090 

5.089769 

5.062619 

5.093065 

5.025689 

5.010191 

9.996198 

9.983988 

9.971979 

9.961970 

9.951838 

9.992976 

9.939795 

9.927221 

9.920187 

9.913639 

9.907527 

5900NT 

2.903959 

3.115937 

3.955219 

3.910513 

3.826019 

3.755951 

3.729629 

3.761265 

3.858976 

9.025281 

9.269390 


70.0000 

0.371890 

0.939511 

1.219923 

1.276766 

I. 739317 
2.198927 
2.616069 
3.338190 
3.950323 
9.986795 
9.971223 
5.918735 
5.839293 
6.239333 
6.990813 
6.659655 
7 .111526 
7.529236 
7 .909003 
8.255679 
8.583120 
8.889991 
9.177193 
9.998999 
9.705119 
9.998570 

10.180132 

10.900910 

10.611862 

10.813829 

II . 007530 
11.193627 
11 .372689 
11 .595230 
11.711705 
23.0000 

5.933001 
7 .159372 
7.176029 
9.167828 
10.970939 
11.922815 
12.173057 
12.797859 
13.392057 
13.839961 
19.299991 
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TABLE IV. - Continued 


EFDA 


CU1S 

C0DA89 HQ/R 

-601 .8399MP 

1358. 

. OOQ0NT 

63 . 0000 

100.00 

0 . 8 04617 

0.901707 

200.00 

1.612893 

1 .291209 

298 . 15 

2.018579 

1.968926 

300.00 

2.029172 

1 .980995 

900.00 

2.267722 

2.599311 

500.00 

2.931653 

3.123936 

600.00 

2.552165 

3.578993 

700.00 

2.696992 

3.979279 

800.00 

2.729609 

9.337868 

900.00 

2.792307 

9.662852 

1000 .00 

2.859097 

9.960129 

1100.00 

2.912871 

5.239939 

1200.00 

2.971512 

5.990923 

1300 . 00 

3.032099 

5 .731186 

1358.00 

3.068876 

5.869312 

1358.00 

9.232629 

5.869312 

1900 . 00 

9.223993 

5.993102 

1500.00 

9.205387 

6.283878 

1600.00 

9.189107 

6.559757 

1700.00 

9.179793 

6 .808280 

1800 . 00 

9.161979 

7 . 096533 

1900.00 

9 .150550 

7 . 271298 

2000 . 00 

9.190268 

7.983877 

2100.00 

9 . 130965 

7.685653 

2200 . 00 

9.122508 

7.877627 

2300.00 

9.119787 

8 . 060707 

2900.00 

9.107708 

8.235679 

2500.00 

9.101197 

8.903230 

2600 .00 

9.095186 

8.563969 

2700.00 

9.089620 

8.718912 

2800.00 

9.089952 

8.867097 

2900.00 

9.079690 

9 . 010291 

3000 . 00 

9.075199 

9.198520 

3100.00 

9.070998 

9.282079 

3200.00 

9.067009 

9.911259 

3300.00 

9.063309 

9,536350 

3900.00 

9.059827 

9.657600 

3500.00 

9.056593 

9.775236 

3600.00 

9.053993 

9.889969 

3700.00 

9.050509 

10.000989 

3800.00 

9.097730 

10.108971 

3900.00 

9.095099 

10.213579 

9000.00 

9.092589 

10.315960 

4100.00 

9.090207 

10.915752 

9200 . 00 

9.037938 

10.513089 

4300.00 

9.035775 

10.608073 

9900 .00 

9.033710 

10.700830 

4500.00 

9 . 031736 

10.791957 

9600 . 00 

9.029899 

10.880099 

4700.00 

9.028092 

10.966696 

9800 . 00 

9.026310 

11.051982 

4900 . 00 

9.029698 

11.139989 

5000.00 

9.023059 

11.215777 

5100.00 

9.021521 

11.295929 

5200 . 00 

9.020098 

11.373505 

5300.00 

9.018630 

11 .950066 

5900 .00 

9.017265 

11.525170 

5500.00 

9.015950 

11.598871 

5600 . 00 

9.019681 

11.671221 

5700.00 

9.013957 

11.792268 

5800.00 

9.012275 

11.812059 

5900.00 

9.011139 

11.880637 

6000 .00 

9.010030 

11.998093 
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TABLE IV. - Continued. 


EFDA 


D 2 G TPIS 89 HO/R 


100.00 

298.15 

400.00 

600.00 
800.00 

1000.00 

1200.00 

1400.00 

1600.00 
1800.00 
2000.00 
2200.00 

2400.00 

2600.00 
2800.00 

3000.00 

3200.00 

3400.00 

3600 . 00 

3800.00 

4000.00 

4200.00 

4400.00 

4600.00 

4800.00 

5000.00 

5200 . 00 

5400.00 

5600.00 

5800.00 

6000.00 

6400.00 

6800.00 

7200.00 

7600.00 

8000.00 

8400.00 

8800.00 

9200.00 

9600.00 
10000.00 
11000.00 
12000.00 

13000.00 

14000.00 

15000.00 

16000.00 

17000.00 

18000.00 

19000 . 00 

20000.00 


3.307511 

3.456718 

3.471383 

3.492531 

3.522198 

3.565015 

3.616613 

3.671852 

3.727114 

3.780919 

3.832022 

3.880120 

3.925364 

3.967671 

4.007500 

4.044905 

4.080265 

4.113942 

4.146048 

4.176737 

4.206312 

4.234816 

4.262370 

4.289070 

4.315149 

4.340416 

4.365081 

4.388766 

4.411983 

4.434221 

4.455518 

4.495696 

4.531643 

4.563045 

4.589749 

4.611632 

4.628596 

4.640861 

4.648556 

4.652039 

4.651563 

4.635807 

4.603694 

4.560155 

4.509159 

4.454074 

4.396945 

4.339206 

4.282084 

4.226397 

4.172274 


- 1030 . 6203 MP 0 . 0000 NT 


10.257493 

200 . 

13.977833 

300 . 

14.995712 

500 . 

16.407258 

700 . 

17 .415788 

900 . 

18.206102 

1100 . 

18.860508 

1300 . 

19.422150 

1500 . 

19.916176 

1700 . 

20.358256 

1900 . 

20.759260 

2100 . 

21.126826 

2300 . 

21.466336 

2500 . 

21.782201 

2700 . 

22.077694 

2900 . 

22.355525 

3100 . 

22.617720 

3300 . 

22.866084 

3500 . 

23.102187 

3700 . 

23.327078 

3900 . 

23.542139 

9100 . 

23.748047 

9300 

23.945645 

9500 , 

24.135797 

9700 

24.318873 

9900 

24.495544 

5100 

24.666203 

5300 

24.831467 

5500 

24.991426 

5700 

25.146711 

5900 

25.297405 

6200 

25.586174 

6600 

25.859810 

7000 

26.119830 

7900 

26.367228 

7800 

26.603211 

8200 

26.828717 

8600 

27 . 044249 

9000 

27.250761 

9900 

27.448736 

9800 

27 .638642 

10500 

28 . 081367 

11500 

28.483440 

12500 

28.850273 

13500 

29 . 186437 

19500 

29.495659 

15500 

29.781307 

16500 

30.046156 

17500 

30.292588 

18500 

30.522551 

19500 

30.737960 



00 

3 . 43018 V 

00 

3.457050 

00 

3.481666 

00 

3.505618 

00 

3.542311 

00 

3.590043 

00 

3.643998 

00 

3.699601 

00 

3.754431 

00 

3.806897 

00 

3.856414 

00 

3.903124 

00 

3.946738 

00 

3.987767 

00 

4.026495 

00 

4.062826 

00 

4.097341 

00 

4.130076 

00 

4.161580 

00 

4.191641 

00 

4.220618 

00 

4.248662 

00 

4.275843 

00 

4.302169 

00 

4.327918 

,00 

4.352920 

,00 

4.377102 

.00 

4.400553 

.00 

4.423160 

.00 

4.445050 

.00 

4.476080 

.00 

4.514215 

.00 

4.547887 

.00 

4.576993 

.00 

4.601295 

.00 

4.620776 

.00 

4.635326 

.00 

4.645188 

.00 

4.650731 

.00 

4.652287 

.00 

4.646036 

.00 

4.621500 

.00 

4.583127 

.00 

4.535383 

.00 

4.481974 

.00 

4.425686 

.00 

4.368079 

.00 

4.310588 

.00 

4.254067 

.00 

4.199098 


101.0000 
12.602578 
13.999149 
15.771654 
16.946585 
17 .831665 
18 . 547066 
19.151125 
19.676441 
20.142875 
20.563323 
20 . 946909 
21 .299747 
21.627055 
21.932413 
22.218662 
22.488427 
22.743530 
22.985619 
23.215949 
23.435815 
23.646182 
23.847860 
24 . 041620 
24.228177 
24.407976 
24.581544 
24.749439 
24.912050 
25.069612 
25.222600 
25.443782 
25.724852 
25.991502 
26.245037 
26.486660 
26 .717227 
26.937690 
27 .148649 
27.350818 
27.544586 
27.865471 
28 . 287149 
28.670946 
29 . 021898 
29.344239 
29.641193 
29.916134 
30.171473 
30.409487 
30.631996 
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TABLE IV. - Continued 


EFDA E 1 G 

L 6/88 HO/R 

- 745 . 3750 MP 

G.OOOONT 

100.0000 

200.00 

2.500000 

- 0.975019 

298.15 

2.500000 

0.023179 

300 . 00 

2.500000 

0.038643 

400.00 

2.500000 

0.757849 

500 . 00 

2.500000 

1.315708 

600.00 

2.500000 

1.771511 

700.00 

2.500000 

2.156888 

800.00 

2.500000 

2.490717 

900.00 

2.500000 

2.785174 

1000.00 

2.500000 

3.048575 

1100.00 

2.500000 

3.286851 

1200.00 

2.500000 

3,504379 

1300.00 

2.500000 

3.704486 

1400.00 

2.500000 

3 . 88975 6 

1500 . 00 

2.500000 

4.062238 

1600.00 

2.500000 

4.223585 

1700.00 

2.500000 

4.375146 

1800.00 

2.500000 

4.518042 

1900.00 

2.500000 

4.653210 

2000.00 

2.500000 

4.781443 

2100.00 

2.500000 

4.903419 

2200.00 

2.500000 

5.019719 

2300.00 

2.500000 

5.130848 

2400.00 

2.500000 

5,237247 

2500.00 

2.500000 

5.339302 

2600.00 

2.500000 

5.437354 

2700.00 

2.500000 

5.531705 

2800.00 

2.500000 

5.622624 

2900.00 

2.500000 

5.710352 

3000.00 

2.500000 

5.795106 

3100.00 

2.500000 

5.877081 

3200.00 

2.500000 

5.956453 

3300.00 

2.500000 

6.033382 

3400.00 

2 . 50000 0 

6.108014 

3500.00 

2.500000 

6.180483 

3600.00 

2.500000 

6.250910 

3700.00 

2.500000 

6.319408 

3800.00 

2.500000 

6 .386078 

3900.00 

2.500000 

6.451017 

4000.00 

2.500000 

6.514311 

4100.00 

2.500000 

6.576043 

4200.00 

2.500000 

6.636287 

4300.00 

2.500000 

6.695113 

4400.00 

2.500000 

6.752587 

4500.00 

2.500000 

6.808769 

4600.00 

2.500000 

6.863716 

4700.00 

2.500000 

6.917482 

4800.00 

2.500000 

6.970115 

4900.00 

2.500000 

7.021663 

5000.00 

2.500000 

7.072170 

5100 . 00 

2.500000 

7 . 121677 

5200.00 

2.500000 

7 . 170222 

5300 .00 

2.500000 

7.217843 

5400.00 

2.500000 

7.264573 

5500.00 

2.500000 

7.310446 

5600.00 

2.500000 

7.355492 

5700.00 

2.500000 

7.399741 

5800.00 

2.500000 

7.443220 

5900.00 

2.500000 

7.485956 

6000.00 

2.500000 

7.527974 

6200.00 

2.500000 

7.609949 

6400.00 

2.500000 

7.689320 

6600 . 00 

2.500000 

7.766250 

6800.00 

2.500000 

7.840882 

7000.00 

2.500000 

7.913351 

7200.00 

2.500000 

7.983778 

7400 . 00 

2.500000 

8.052275 

7600.00 

2.500000 

8.118946 

7800.00 

2.500000 

8.183885 

8000.00 

2.500000 

8.247179 

8200.00 

2.500000 

8.308911 

8400.00 

2.500000 

8,369155 

8600.00 

2.500000 

8.427981 

8800.00 

2.500000 

8.485455 

9000.00 

2.500000 

8.541637 

9200.00 

2.500000 

8.596584 

9400.00 

2.500000 

8.650550 

9600.00 

2.500000 

8.702983 

9800.00 

2.500000 

8.754531 

10000.00 

2.500000 

8.805038 

10500.00 

2.500000 

8.927014 

11000.00 

2.500000 

9.043314 

11500.00 

2.500000 

9.154443 

12000.00 

2.500000 

9.260842 

12500.00 

2.500000 

9.362897 

13000.00 

2.500000 

9.460949 

13500.00 

2.500000 

9.555300 

14000.00 

2.500000 

9.646219 

14500.00 

2.500000 

9.733947 

15000.00 

2.500000 

9.818701 

15500.00 

2.500000 

9.900676 

16000.00 

2.500000 

9.980047 

16500.00 

2.500000 

10.056976 

17000.00 

2.500000 

10,131609 

17500.00 

2.500000 

10.204078 

18000.00 

2.500000 

10.274505 

18500.00 

2.500000 

10.343002 

19000.00 

2.500000 

10.409673 

19500.00 

2.500000 

10.474612 

20000.00 

2.500000 

10.537906 
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TABLE IV. - Continued. 


EFDA 


F 2G TPIS89 HO/R 


100.00 

298.15 

400 . 00 

600.00 
800.00 

1000.00 

1200.00 

1400.00 

1600.00 
1800 . 00 
2000.00 
2200.00 

2400.00 

2600.00 
2800 . 00 
3000 . 00 
3200 . 00 

3400.00 

3600 . 00 

3800.00 

4000.00 

4200.00 

4400.00 

4600 . 00 

4800.00 

5000.00 

5200 . 00 

5400 . 00 

5600.00 

5800.00 

6000.00 


3.496339 

3.559987 

3.638863 

3.797022 

3.924662 

4.023136 

4.101113 

4.164800 

4.218730 

4.265286 

4.305778 

4.340711 

4.370174 

4.393947 

4.412090 

4.424607 

4.431726 

4.433798 

4.431263 

4.424626 

4.414354 

4.401022 

4.385048 

4.366908 

4.346971 

4.325599 

4.303118 

4.279785 

4.255821 

4.231457 

4.206833 


-1061 .4103MP 


16.994591 

20.830198 

21.887181 

23.393241 

24.503693 

25.390617 

26.131098 

26.768363 

27.328067 

27.827671 

28.279216 

28.691338 

29.070323 

29.421080 

29.747399 

30.052283 

30.338029 

30.606813 

30.860237 

31.099602 

31.326366 

31.541396 

31.745717 

31.940299 

32.125731 

32.302737 

32.471951 

32.633959 

32.789140 

32.938108 

33.081081 


200.00 

300.00 

500.00 

700.00 
900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 


O.OOOONT 

3.509570 

3.561287 

3.720769 

3.864891 

3.976897 

4.064247 

4.134435 

4.192801 

4.242811 

4.286217 

4.323933 

4.356135 

4.382752 

4.403733 

4.419042 

4.428805 

4.433340 

4.433061 

4.428424 

4.419914 

4.408039 

4.393325 

4.376231 

4.357137 

4.336435 

4.314480 

4.291526 

4.267859 

4.243679 

4.219161 


61 . 0000 

19.420741 

20.852231 

22.707925 

23.983748 

24.969113 

25.775994 

26.460761 

27 . 056680 

27 .584583 

28.058952 

28.489820 

28.884588 

29.248979 

29.587133 

29.902335 

30.197464 

30.474489 

30.735400 

30.981545 

31.214485 

31.435274 

31.644830 

31.844259 

32.034141 

32.215287 

32.388305 

32.553902 

32.712396 

32.864426 

33.010300 
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TABLE IV. - Continued. 


EFDA 


FE 1 S J 

3/78 HO 

100 . 00 

0.508799 

200 . 00 

1.318177 

298 . 15 

1.818093 

350 . 00 

2.006819 

950.00 

2.292913 

550.00 

2.525268 

700 . 00 

2.825697 

900 . 00 

3.219138 

1000.00 

3.968159 

1090.00 

3.619996 

1092.00 

3.632093 

1100.00 

3.769861 

1189.00 

3.969292 

1300.00 

3.979327 

1500 . 00 

9.021083 

1665.00 

9.066199 

1700.00 

9.193925 

1809.00 

9.198693 

1900,00 

5.136709 

2100.00 

5.179678 

2300.00 

5.206099 

2500.00 

5.232391 

2700.00 

5.259835 

2900.00 

5.279183 

3100.00 

5.291035 

3300.00 

5.305899 

3500.00 

5.318960 

3700.00 

5.330659 

3900.00 

5.391157 

9100 . 00 

5.350632 

9300.00 

5.359225 

9500 . 00 

5.367059 

9700 . 00 

5.379217 

9900 . 00 

5.380795 

5100.00 

5.386858 

5300.00 

5.392962 

5500.00 

5.397659 

5700.00 

5.902992 

5900.00 

5.906997 


- 542 . 0644 MP 


0.220699 

150.00 

0 .840579 

250.00 

1 . 467849 

300.00 

1 .774402 

900.00 

2 . 314936 

500.00 

2.798077 

600.00 

3. 442742 

800.00 

4 . 199098 

950.00 

4 . 550599 

1030.00 

4 . 689143 

1091.00 

A .696169 

1092.00 

4 .897156 

1189.00 

5.178776 

1200.00 

5 . 549918 

1900.00 

6 . 122149 

1600.00 

6.593932 

1665.00 

6 .630011 

1800.00 

6.889188 

1809.00 

7 .190808 

2000.00 

7.656839 

2200.00 

8.129037 

2900.00 

8.569239 

2600.00 

8.967809 

2800.00 

9.399009 

3000.00 

9.696319 

3200.00 

10.027585 

3900.00 

10.390173 

3600.00 

10.636075 

3800.00 

10.916979 

9000.00 

11 . 189332 

9200.00 

11.939378 

9900.00 

11.683200 

9600.00 

11.916799 

9800.00 

12.190890 

5000.00 

12.356223 

5200.00 

12.563599 

5900.00 

12.763389 

5600.00 

12.956265 

5800 . 00 

13 .192655 

6000.00 


0000 NT 

78 . 0000 

0.955759 

0.514081 

1.602019 

1 . 166395 

1.825323 

1.479261 

2.159177 

2.052857 

2.913612 

2.562869 

2.629991 

3.022467 

3.015812 

3.832457 

3.326208 

4.377674 

3.565062 

4.654424 

3.625992 

4.692648 

3.632093 

4.696169 

3.872870 

5.178776 

3.965858 

5.232038 

3.998179 

5.845461 

9.097518 

6 . 382442 

9.126655 

6.543932 

9.199190 

6.868207 

5.116659 

6.889188 

5.156693 

7.404802 

5.191079 

7.897950 

5.219766 

8.350899 

5.299099 

8.769687 

5.269859 

9.159093 

5.282890 

9.522960 

5.298670 

9.864425 

5.312595 

10.186081 

5.329972 

10.490098 

5.336096 

10.778306 

5.396013 

11.052267 

5.355031 

11.313322 

5.363228 

11.562630 

5.370713 

11.801203 

5.377575 

12.029925 

5.383887 

12.249578 

5.389719 

12.460853 

5.395109 

12.664365 

5.900119 

12.860664 

5.909783 

13.050244 

5.909136 

13.233549 
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TABLE IV. - Continued. 


EFDA 


GE1S 

100.00 

298.15 

550.00 
<+50.00 

600 . 00 
800.00 

1000.00 
1200.00 
1211 .<+0 

1900.00 

1600.00 
1800.00 
2000.00 
2200.00 

2900 . 00 

2600.00 
2800.00 

5000.00 

5200.00 

5900.00 

5600.00 

5800.00 

9000.00 

9200.00 

9900.00 

9600.00 

9800.00 

5000.00 

5200.00 

5900.00 

5600.00 

5800.00 

6000 . 00 


TP1591 HO/R 
0 .795689 
1.870276 
2.012999 
2.219985 
2.915959 
2.589155 
2.710867 
2.805509 
6.986587 
6 . 059959 
5.717580 
5.950999 
5.257809 
5.065912 
9.918086 
9.795118 
9.689716 
9.598568 
9.518959 
9.997913 
9.585225 
9.529135 
9.278651 
9.232977 
9.191955 
9.153599 
9 .118792 
9.086820 
9.057308 
9.029982 
9.009607 
3.980983 
3.958933 


-557 .6228MP 
0.990916 

I. 868973 
2.180929 
2.712260 
3.579036 
9.099992 
9.690936 
5.193891 
5.220389 
6.127357 
6.913169 
7.570581 
8.133970 
8.629293 
9.058909 
9.997079 
9 .798976 

10.118896 

10.913011 

10.689780 

10.937207 

11.172779 

II. 393523 
11.601156 
11.797101 
11.982570 
12.158598 
12.326079 
12.985789 
12.638389 
12.789986 
12.929596 
13.059182 


1211 .9000NT 


200.00 

300.00 

900.00 

500 . 00 

700.00 

900.00 
1100.00 
1211.90 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

9100.00 

9300.00 

9500.00 

9700.00 

9900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 


1.969308 

1.875975 

2.123619 

2.291970 

2.511322 

2.659976 

2.760618 

2.810136 

6.270737 

5.877239 

5.576328 

5.338767 

5.196956 

9.987590 

9.859192 

9.790965 

9.692967 

9.557115 

9.982107 

9.915673 

9.356920 

9.303299 

9.255257 

9.211733 

9.172078 

9.135798 

9.102980 

9.071775 

9.093387 

9.017069 

3.992588 

3.969771 


65 . 0000 

I. 202717 

I . 880560 
2.956697 
2.999726 
3 .758858 
9.908273 
9.951688 
5.220389 
5.670553 
6.539075 
7 .255969 
7.862239 
8.386777 
8.897623 
9.257856 
9.627005 
9.962211 

10.268995 

10.551989 

10.813299 

II . 056961 
11.289887 

II. 998885 
11.700509 
11.891077 
12.071705 
12.293356 
12.906859 
12.562935 
12.712217 
12.855259 
12.992553 
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TABLE IV. - Continued. 


EFDA H 2 G 

TPIS 78 HO/R 

- 1013 . 4727 MP 

0 . 0000 NT 

105 . 0000 

50 . 00 

3.283456 

6.053519 

100.00 

3.606991 

8 . 507572 

150.00 

3.483911 

9.946319 

200.00 

3.423574 

10 . 938292 

250 . 00 

3.410464 

11.700703 

298.15 

3.415974 

12.301249 

300 .00 

3.416157 

12.322355 

350.00 

3.425722 

12.850050 

400 .00 

3.435602 

13.308033 

500.00 

3.451598 

14 . 076458 

600.00 

3.463465 

14.706849 

700.00 

3.473488 

15 . 241423 

800.00 

3.483260 

15,705888 

900.00 

3.493667 

16 .116798 

1000 . 00 

3,505601 

16.485408 

1100.00 

3.519191 

16 .820128 

1200 . 00 

3.534426 

17 , 126985 

1300.00 

3.551295 

17 .410558 

1400 . 00 

3.569448 

17.674325 

1500.00 

3.588709 

17 . 921349 

1600 . 00 

3.608795 

18.153596 

1700.00 

3.629489 

18 . 372967 

1800.00 

3.650623 

18.580953 

1900.00 

3.671938 

18 .779017 

2000 . 00 

3.693407 

18.967905 

2100.00 

3.714836 

19 . 148656 

2200.00 

3.736175 

19.321918 

2300.00 

3.757280 

19 . 488440 

2400 . 00 

3.778179 

19.648792 

2500.00 

3.798802 

19 .803407 

2600.00 

3.819088 

19.952827 

2700.00 

3.839073 

20 . 097375 

2800.00 

3.858662 

20.237388 

2900.00 

3.877937 

20,373145 

3000 . 00 

3.896889 

20.504775 

3100.00 

3.915433 

20.632965 

3200.00 

3.933683 

20.757479 

3300.00 

3.951591 

20.878847 

3400 . 00 

3.969154 

20.997072 

3500.00 

3.986435 

21 .112452 

3600 . 00 

4.003424 

21.224877 

3700.00 

4.020113 

21 . 334836 

3800 . 00 

4.036556 

21.442275 

3900.00 

4.052711 

21 . 547 355 

4000.00 

4.068659 

21.650116 

4100.00 

4,084328 

21.750871 

4200 .00 

4.099796 

21.849423 

4300.00 

4.115047 

21.946026 

4400 .00 

4.130097 

22.040785 

4500.00 

4.144932 

22.133835 

4600 . 00 

4.159593 

22.225134 

4700.00 

4.174040 

22.314724 

4800 . 00 

4.188311 

22.402685 

4900.00 

4.202392 

22.489273 

5000 . 00 

4.216294 

22.574235 

5100.00 

4.230029 

22.657921 

5200 . 00 

4.243536 

22.740151 

5300.00 

4.256874 

22.821108 

5400 . 00 

4.270007 

22.900825 

5500.00 

4.282948 

22.979293 

5600 . 00 

4.295683 

23.056521 

5700.00 

4.308204 

23.132762 

5800 . 00 

4.320501 

23.207784 

5900.00 

4.332584 

23.281695 

6000.00 

4.344425 

23.354647 

6200.00 

4.367408 

23.497521 

6400 . 00 

4.389386 

23.636468 

6600.00 

4.410288 

23.771801 

6800 . 00 

4.430066 

23.903808 

7000.00 

4.448679 

24.032529 

7200 . 00 

4.466092 

24.158121 

7400.00 

4,482286 

24.280722 

7600 . 00 

4.497218 

24.400376 

7800.00 

4.510889 

24.517441 

8000 . 00 

4.523276 

24.631822 

8200.00 

4.534414 

24.743604 

8400 .00 

4.544276 

24.853052 

8600.00 

4.552925 

24.959986 

8800 . 00 

4.560347 

25.064779 

9000.00 

4.566583 

25.167390 

9200 .00 

4.571686 

25.267767 

9400.00 

4.575676 

25.366129 

9600 . 00 

4.578597 

25.462433 

9800.00 

4.580491 

25.556878 

10000 . 00 

4.581407 

25.649414 

10500.00 

4.579748 

25.872977 

11000 . 00 

4.572992 

26,085882 

11500.00 

4.561886 

26.288943 

12000 .00 

4.547086 

26.482830 

12500.00 

4.529235 

26.667980 

13000 . 00 

4.508882 

26.845290 

13500.00 

4.486517 

27 .015110 

14000.00 

4.462571 

27.177731 

14500.00 

4.437406 

27.333873 

15000.00 

4.411329 

27.483952 

15500.00 

4.384622 

27.628165 

16000 . 00 

4.357503 

27.766899 

16500.00 

4.33015 3 

27.900570 

17000 . 00 

4.302735 

28.029498 

17500.00 

4.275373 

28 . 153801 

18000.00 

4.248160 

28.273864 

18500.00 

4.221203 

28.389823 

19000 . 00 

4.194557 

28.502104 

19500.00 

4.168278 

28.610650 

20000 . 00 

4.142405 

28.715903 
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TABLE IV. - Continued. 


EFDA HE1G L10/90 HO/R 

100.00 2.500000 

298.15 2.500000 

400.00 2.500000 

600.00 2.500000 

800.00 2.500000 

1000.00 2.500000 

1200.00 2.500000 

1400.00 2.500000 

1600.00 2.500000 

1800.00 2.500000 

2000.00 2.500000 

2200.00 2.500000 

2400.00 2.500000 

2600.00 2.500000 

2800.00 2.500000 

3000.00 2.500000 

3200.00 2.500000 

3400.00 2.500000 

3600.00 2.500000 

3800.00 2.500000 

4000.00 2.500000 

4200.00 2.500000 

4400.00 2.500000 

4600.00 2.500000 

4800.00 2.500000 

5000.00 2.500000 

5200.00 2.500000 

5400.00 2.500000 

5600.00 2.500000 

5800.00 2.500000 

6000.00 2.500000 

6400.00 2.500000 

6800.00 2.500000 

7200.00 2.500000 

7600.00 2.500000 

8000.00 2.500000 

8400.00 2.500000 

8800.00 2.500000 

9200.00 2.500000 

9600.00 2.500000 

10000.00 2.500000 

11000.00 2.500000 

12000.00 2.500001 

13000.00 2.500004 

14000.00 2.500013 

15000.00 2.500041 

16000.00 2.500107 

17000.00 2.500251 

18000.00 2.500415 

19000.00 2.500703 

20000.00 2.501238 

EFDA HG1S J12/61 HO/R 

100.00 2.051835 

200.00 2.580429 

234.29 3.871291 

298.15 3.768902 

350.00 3.705742 

450.00 3.615366 

550.00 3.552388 

700.00 3.491658 

900.00 3.453000 

1100.00 3.442066 

1300.00 3.446061 

1500.00 3.459093 

1700.00 3.477903 

1900.00 3.500728 


-745.3750MP 
9 . 941649 
12.672716 
13 .407385 
14.421048 
15.140253 
15.698112 
16.153916 
16.539293 
16.873121 
17.167579 
17 .430980 
17.669256 
17.886784 
18.086891 
18.272161 
18 . 444643 
18.605989 
18.757551 
18.900447 
19.035615 
19.163848 
19.285823 
19.402124 
19.513253 
19.619652 
19.721707 
19.819759 
19.914110 
20.005029 
20.092757 
20.177511 
20.338857 
20.490419 
20.633315 
20.768483 
20.896716 
21.018691 
21.134991 
21.246121 
21.352520 
21.454575 
21.692850 
21.910379 
22.110486 
22.295756 
22.468240 
22.629591 
22.781163 
22.924072 
23.059265 
23.187546 
-1123 .6982MP 
2.424557 
4.037159 
4.454495 
5.375112 
5.974444 
6.894092 
7.613153 
8.462023 
9.334044 
10.025595 
10.600828 
11.094741 
11.528874 
11.916897 


200 . 

300. 

500. 

700. 

900. 

1100. 

1300. 

1500. 

1700. 

1900. 

2100 . 

2300. 

2500. 

2700. 

2900. 

3100. 

3300. 

3500. 

3700. 

3900. 

4100. 

4300. 

4500. 

4700. 

4900. 

5100. 

5300. 

5500. 

5700. 

5900. 

6200. 

6600. 

7000. 

7400 

7800 

8200 

8600 

9000 

9400 

9800 

10500 

11500 

12500 

13500 

14500 

15500 

16500 

17500 

18500 

19500 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
00 


150 

234 

250 

300 

400 

500 

600 

800 

1000 

1200 

1400 

1600 

1800 

2000 


. OOOONT 

2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2 . 500000 
2.500000 


.00 

.29 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 


500000 
500000 
500000 
500000 
500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500002 
2.500007 
2.500024 
2.500067 
2.500166 
2.500359 
2.500513 
2.500932 


.OOOONT 

2.375766 
2.693009 
3.842920 
3.766508 
3.656259 
3.581209 
3.528370 
3.467583 
3.445062 
3 .442676 
3.451711 
3.467958 
3.488948 
3.513256 


101 .0000 
11.674517 
12.688180 
13.965244 
14.806425 
15.434711 
15.936388 
16 . 354023 
16.711775 
17.024683 
17.302747 
17 .552956 
17.780385 
17 .988839 
18 . 181242 
18.359889 
18.526617 
18.682918 
18.830020 
18.968944 
19 .100554 
19.225580 
19.344650 
19.458306 
19.567018 
19.671200 
19.771214 
19.867379 
19.959982 
20 . 049278 
20.135493 
20 . 259485 
20.415786 
20.562888 
20.701812 
20.833422 
20.958448 
21 . 077518 
21.191174 
21.299886 
21.404068 
21.576550 
21.803980 
22.012434 
22.204837 
22.383485 
22.550216 
22.706524 
22.853640 
22.992578 
23.124224 

28 . 0000 
3.324269 
4.454495 
4.704667 
5.398314 
6.465925 
7.273068 
7.921132 
8.926654 
9.697505 
10.325062 
10.856408 
11.318241 
11 .727944 
12.096804 
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TABLE IV. - Continued. 


EFDA 


EFDA 


I 2 S 

TPIS 89 HO/R 

- 1587 . 1050 MP 

5.00 

0.017319 

0.005773 

15.00 

0.368833 

0.139435 

25.00 

0.995849 

0.471585 

35.00 

1 .587586 

0.905886 

45.00 

2.079364 

1.364616 

60.00 

2.662013 

2.046142 

80.00 

3.244328 

2.895901 

100.00 

3.669489 

3.667925 

120.00 

3.996026 

4.367425 

140.00 

4.257617 

5.003542 

160.00 

4.470348 

5.586409 

180.00 

4.647832 

6.124060 

200.00 

4.799441 

6.621557 

220.00 

4.931138 

7.085204 

240.00 

5.049406 

7.519465 

260.00 

5.153178 

7.927929 

280.00 

5.245993 

8.313195 

298.15 

5.323176 

8.645055 

320 . 00 

5.410722 

9.024404 

360.00 

5.570917 

9.671112 

386.75 

5.685966 

10.074314 

400 . 00 

10.524704 

10.429398 

600 . 00 

10.205874 

14.627805 

800.00 

10.046459 

17.539824 

1000.00 

9.950809 

19.770558 

1200.00 

9.887043 

21.578815 

1400.00 

9.841496 

23.099309 

1600.00 

9.807336 

24.411126 

1800.00 

9.780766 

25.564669 

2000.00 

9.759511 

26.594036 

2200.00 

9.742120 

27 .523375 

2400.00 

9.727628 

28.370410 

2600 . 00 

9.715365 

29.148539 

2800.00 

9.704854 

29.868130 

3000.00 

9.695745 

30.537378 

3200.00 

9.687774 

31.162867 

3400.00 

9.680741 

31.749970 

3600.00 

9.674490 

32.303125 

3800.00 

9.668896 

32.826045 

4000.00 

9.663862 

33.321865 

4200 .00 

9.659307 

33.793254 

4400.00 

9.655166 

34.242508 

4600.00 

9.651386 

34.671613 

4800 . 00 

9.647920 

35.082298 

5000.00 

9.644732 

35.476079 

5200.00 

9.641789 

35.854295 

5400.00 

9.639064 

36.218127 

5600.00 

9.636534 

36.568631 

5800.00 

9.634178 

36.906748 

6000.00 

9.631979 

37.233324 

K IS 

CODA 89 HO/R 

- 852 . 4856 MP 

100.00 

2.084308 

2.196161 

298.15 

2.859251 

4.919921 

336.86 

2.954843 

5.274434 

400.00 

3.790662 

5.925364 

600.00 

3.761096 

7.458207 

800.00 

3.719852 

8.534267 

1000.00 

3.701842 

9.361826 

1200 . 00 

3.720203 

10.037793 

1400.00 

3.780912 

10.615246 

1600.00 

3.887030 

11.126482 

1800.00 

4.040259 

11.592652 

2000.00 

4.241801 

12.028310 

2200.00 

4.492256 

12.444040 


386 

. 75 Q 0 NT 

99 . 0000 

10.00 

0.132299 

0.093779 

20.00 

0.673521 

0.288652 

30.00 

1.306952 

0.679695 

AO . 00 

1.861204 

1 .118286 

50.00 

2.292378 

1.599992 

70.00 

2.977583 

2.980395 

90.00 

3.471842 

3.291876 

110.00 

3.842133 

9 . 026160 

130.00 

4.133645 

9.692732 

150.00 

4.368267 

5.301575 

170.00 

4.562541 

5.860563 

190.00 

4.726677 

6 . 377285 

210.00 

4.867566 

6.857358 

230.00 

4.991797 

7.305861 

250.00 

5.102886 

7.726613 

270.00 

5.200636 

8.123591 

290.00 

5.288636 

8.997986 

300.00 

5.330841 

8.677922 

340.00 

5.489340 

9.355070 

380.00 

5.656250 

9.979997 

386.75 

10.557474 

10 . 079319 

500.00 

10.333406 

12.755782 

700.00 

10.114779 

16.193896 

900.00 

9.993320 

18.719935 

1100.00 

9.916028 

20.717287 

1300.00 

9.862518 

22.369207 

1500.00 

9.823277 

23.777667 

1700.00 

9.793270 

25.005262 

1900.00 

9.769579 

26 .093182 

2100.00 

9.750402 

27 . 069980 

2300.00 

9.734559 

27.956260 

2500.00 

9.721251 

28.767381 

2700.00 

9.709915 

29.515096 

2900.00 

9.700143 

30.208603 

3100.00 

9.691631 

30 .855232 

3300.00 

9.684151 

31.960920 

3500.00 

9.677526 

32.030599 

3700.00 

9.671617 

32.568157 

3900.00 

9.666314 

33. 077166 

4100.00 

9.661529 

33.560962 

4300.00 

9.657189 

39.020517 

4500.00 

9.653234 

39.959966 

4700.00 

9.649616 

39.879158 

4900.00 

9.646294 

35.281219 

5100.00 

9.643232 

35.667056 

5300.00 

9.640401 

36.037990 

5500.00 

9.637776 

36 .399989 

5700.00 

9.635335 

36.739183 

5900.00 

9.633060 

37.071929 

336 . 

8600 NT 

25.0000 

200.00 

2.600875 

3.829691 

300.00 

2.863668 

4.937513 

336.86 

3.783527 

5.279939 

500.00 

3.781341 

6 .770573 

700.00 

3.738903 

8.036295 

900.00 

3.706906 

8.971532 

1100.00 

3.706007 

9.719747 

1300.00 

3.745075 

10.336453 

1500.00 

3.828167 

10.877570 

1700.00 

3.957645 

11.364244 

1900.00 

4.134940 

11.813685 

2100.00 

4.360879 

12.238175 
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TABLE IV. - Continued. 


EFDA KR1G 

100.00 

298.15 

400.00 

600 . 00 

800.00 

1000.00 

1200 . 00 

1400.00 

1600.00 

1800.00 

2000.00 

2200.00 

2400.00 

2600.00 

2800 .00 

3000 . 00 

3200.00 

3400 . 00 

3600.00 

3800.00 

4000 . 00 

4200.00 

4400 .00 

4600.00 

4800.00 

5000 . 00 

5200.00 

5400.00 

5600.00 

5800.00 

6000.00 

6400 . 00 

6800.00 

7200.00 

7600.00 

8000.00 

8400 .00 

8800.00 

9200 . 00 

9600.00 

10000.00 

11000.00 

12000 . 00 

13000.00 

14000 . 00 

15000.00 

16000.00 

17000.00 

18000 . 00 

19000.00 

20000.00 
EFDA LI IS 

100.00 

250.00 

300.00 

400.00 
453.69 

600.00 

800.00 

1000.00 

1200.00 

1400 .00 

1600.00 

1800.00 

2000.00 

2200.00 

2400.00 

2600.00 

2800 . 00 

3000 . 00 


L10/90 HO/R 

2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2 . 500000 
2.500000 
2.500000 
2.500000 
2.500000 
2.500000 
2 . 500000 
2.500000 
2.500000 
2.500000 
2.500000 
2 . 500000 
2.500000 
2 . 500000 
2.500000 
2 . 500000 
2 . 500000 
2.500000 
2.500000 
2.500000 
2 . 500000 
2.500000 

2.500000 
2 . 500000 

2.500001 
2.500001 
2.500003 
2.500010 
2.500027 
2.500064 
2.500140 
2.500283 
2.500543 
2.500989 
2.501716 
2.502686 
2.507943 
2.518189 
2.539013 
2.567663 
2.610370 
2.677380 
2.767613 
2.882396 
3.010985 
3.098523 

TPIS82 HO/R 

0.594142 
1.669371 
1.875440 
2.189056 
3.133074 
3.247172 
3.315319 
3.346997 
3.366367 
3.382946 
3.401216 
3.423559 
3.451354 
3.485457 
3.526423 
3.574630 
3.630344 
3.693756 


-745 .3750MP 
14.503882 
17.234948 
17 . 969618 
18.983281 
19.702486 
20.260345 
20 .716149 
21.101525 
21.435354 
21.729811 
21.993213 
22.231488 
22.449017 
22.649123 
22.834393 
23 . 006875 
23.168222 
23.319783 
23.462679 
23.597847 
23.726081 
23.848056 
23.964356 
24.075485 
24.181885 
24.283939 
24.381991 
24.476342 
24.567261 
24 .654990 
24.739743 
24.901090 
25.052652 
25.195549 
25.330719 
25.458957 
25.580943 
25.697261 
25.808424 
25.914879 
26 . 017014 
26 .255750 
26.474282 
26.676578 
26.865254 
27 . 043243 
27.213733 
27.378633 
27.539958 
27 .697974 


200.00 

300.00 

500.00 

700.00 

900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100 . 00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300 . 00 

5500.00 

5700 .00 

5900.00 

6200.00 
6600.00 

7000.00 

7400.00 

7800.00 

8200.00 
8600.00 

9000.00 

9400.00 

9800.00 

10500.00 

11500.00 

12500.00 

13500.00 

14500.00 

15500 . 00 

16500.00 

17500.00 

18500.00 

19500.00 


O.OOOONT 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2 . 500000 

2.500000 

2.500000 

2.500001 

2.500002 
2.500006 
2.500017 
2.500042 
2.500095 
2.500201 
2.500394 
2.500737 
2.501310 
2.502225 
2.504702 
2.512293 
2.527097 
2.552868 
2.584726 
2.641121 
2.719470 
2.821925 
2.948888 
3.055200 


27.845674 

-557 . 0984MP 
0.287449 
1.322026 
1.645374 
2.229915 
2.514841 
3.407889 
4.352783 
5.096352 
5.708388 
6.228561 
6.681449 
7 . 083296 
7.445391 
7.775886 
8.080866 
8.364985 
8 .631885 
8.884471 


453.6900NT 


200.00 
298 . 15 

350.00 
453.69 

500 . 00 

700.00 

900.00 
1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 


1.405976 

1.868517 

2.042779 

2.337784 

3.179505 

3.288524 

3.333655 

3.357450 

3 .374656 

3.391689 

3.411776 

3.436713 

3.467577 

3.505055 

3.549603 

3.601535 

3.661077 


101.0000 
16.236750 
17 .250413 
18.527477 
19.368657 
19.996943 
20.498620 
20.916255 
21.274007 
21.586915 
21.864979 
22.115188 
22.342618 
22.551072 
22.743474 
22.922122 
23.088850 
23.245151 
23.392252 
23.531177 
23.662786 
23 .787812 
23.906882 
24.020538 
24.129251 
24.233433 
24.333446 
24.429612 
24.522215 
24.611510 
24.697726 
24.821718 
24.978019 
25.125121 
25.264047 
25.395660 
25.520693 
25.639777 
25.753458 
25.862214 
25.966468 
26 . 139162 
26 .367292 
26.577251 
26.772511 
26.955198 
27.129323 
27.296749 
27.459628 
27 .619825 
27 .772459 

35 . 0000 
0.981657 
1.633794 
1 .947454 
2.514841 
2.821679 
3.911792 
4.744393 
5.415862 
5.978171 
6.462255 
6 .887957 
7.268744 
7.614169 
7.931247 
8.225285 
8.500391 
8 .759809 
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TABLE IV. - Continued, 


EFDA MG 1 S SRD 92 HO/R 


20.00 

0.010668 

40.00 

0.099493 

60.00 

0.295747 

80.00 

0.533449 

100.00 

0.768804 

140.00 

1.165308 

180.00 

1.465181 

220 . 00 

1.693522 

260.00 

1.871663 

298.15 

2.008560 

350.00 

2.161055 

450.00 

2.381607 

600 . 00 

2.611855 

800.00 

2.840260 

923.00 

2.965598 

1000.00 

4.065178 

1200.00 

4.075202 

1400 . 00 

4.082361 

1600 . 00 

4.087731 

1800 . 00 

4.091907 

2000 . 00 

4.095248 

2200.00 

4.097982 

2400.00 

4.100260 

2600 . 00 

4.102188 

2800.00 

4.103840 

3000.00 

4. 105272 

3200 . 00 

4.106525 

3400.00 

4.107630 

3600.00 

4.108613 

3800 . 00 

4.109492 

4000.00 

4.110283 

4200 . 00 

4.110999 

4400.00 

4.111650 

4600.00 

4.112244 

4800.00 

4.112789 

5000.00 

4.113290 

5200 . 00 

4.113753 

5400 . 00 

4.114181 

5600.00 

4.114579 

5800.00 

4.114949 

6000 . 00 

4.115295 


- 598 . 8520 MP 


0.009397 

30.00 

0.031357 

50.00 

0.106929 

70.00 

0.223666 

90.00 

0.368352 

120.00 

0.692919 

160.00 

1.023699 

200.00 

1.390807 

290.00 

1 .638769 

280.00 

1.909987 

300.00 

2.238875 

900.00 

2.810162 

500 . 00 

3.528819 

700.00 

9.312687 

900 . 00 

9.727697 

923.00 

5.053225 

1100.00 

5.795336 

1300.00 

6.929097 

1500.00 

6.969587 

1700.00 

7.951303 

1900 . 00 

7.882608 

2100.00 

8.273059 

2300.00 

8.629730 

2500.00 

8.958005 

2700.00 

9.262071 

2900.00 

9.595257 

3100.00 

9.810296 

3300.00 

10.059236 

3500.00 

10.299050 

3700.00 

10.516216 

3900.00 

10.727025 

9100.00 

10.927589 

9300.00 

11.118893 

9500.00 

11.301627 

9700.00 

11.976659 

9900.00 

11.699557 

5100.00 

11.805892 

5300.00 

11.961159 

5500.00 

12.110785 

5700 .00 

12.255177 

5900.00 

12.399686 



OOOONT 

81.0000 

0.037776 

0.012838 

0.188871 

0.062799 

0.912599 

0.160703 

0.653616 

0.293969 

0.980196 

0.527589 

1.325823 

0.859253 

1.586781 

1 . 189957 

1.787819 

1.992288 

1.996761 

1.780267 

2.019601 

1 .916930 

2.281029 

2.535526 

2.967950 

3.065665 

2.732278 

3.990698 

2.992991 

9.653155 

9.060161 

9.727697 

9.070696 

5.990992 

9.079057 

6.121683 

9.085225 

6.705851 

9.089992 

7.217972 

9.093666 

7.672589 

9.096680 

8.082951 

9.099170 

8.955298 

9.101262 

8.797132 

9.103099 

9.112839 

9.109580 

9.906099 

9.105918 

9.679879 

9.107099 

9.936619 

9.108135 

10.178319 

9.109069 

10.906628 

9.109898 

10.622967 

9.110650 

10.828529 

9.111332 

11 . 029322 

9.111959 

11.211297 

9.112523 

11 . 390069 

9.113095 

11.561959 

9.113526 

11.726013 

9.113971 

11.889259 

9.119389 

12.036698 

9.119767 

12.183613 

9.115125 

12.325522 
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TABLE IV. - Continued. 


EFDA 


MN1S 

100.00 

200.00 

298.15 

350 . 00 

500 . 00 

600.00 
800.00 
980.00 

1000 . 00 
1200 . 00 

1361.00 

1400 .00 

1412.00 

1519.00 

1600 . 00 
1800 . 00 
2000.00 
2200.00 

2400.00 

2600 . 00 
2800.00 

3000.00 

3200.00 

3400.00 

3600.00 

3800.00 

4000.00 

4200.00 

4400 . 00 

4600.00 

4800.00 

5000.00 

5200.00 

5400 . 00 

5600.00 

5800.00 

6000.00 


J 9/67 HO/R 

0.714414 
1 .537072 
2.014545 
2.195817 
2.589690 
2.781483 
3.090982 
3.323671 
3.615487 
3.776931 
3.883158 
4.102209 
4.271859 
4.358126 
5.324122 
5.347595 
5.366374 
5.381739 
5.394542 
5.405376 
5.414663 
5.422711 
5.429753 
5.435966 
5.441489 
5.446431 
5.450879 
5.454903 
5.458561 
5.461901 
5.464963 
5.467780 
5.470380 
5.472787 
5.475023 
5.477104 
5.479047 


-600 . 6 367MP 
0 . 352997 
1.124901 

I . 835351 
2.173051 
3.026516 
3.516182 
4.360570 
5.011168 
5 . 084004 
5.758086 
6.240349 
6.355774 
6.390794 
6.706026 
6.982331 
7.610832 
8.175264 
8.687478 
9.156316 
9.588549 
9.989479 

10.363333 

10.713536 

II. 042903 
11.353773 
11.648114 
11.927595 
12.193643 
12.447491 
12.690209 
12.922731 
13.145879 
13.360381 
13.566880 
13.765954 
13.958116 
14.143832 


150.00 

250.00 

300.00 

400.00 

550.00 

700.00 

900.00 

980.00 
1100.00 

1300.00 

1361.00 

1412.00 

1500.00 

1519.00 

1700.00 

1900.00 

2100.00 
2300.00 
2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 


0 .0000NT 

1.179464 

1 .807924 

2/021767 

2.342892 

2.689931 

2.945453 

3.223949 

3.596859 

3.701306 

3.844900 

4.070679 

4.111809 

4.343170 

5.312857 

5.336549 

5.357479 

5.374422 

5.388419 

5.400176 

5.410191 

5.418825 

5.426345 

5.432954 

5.438807 

5.444027 

5.448712 

5.452940 

5.456774 

5.460268 

5.463465 

5.466400 

5.469105 

5.471606 

5.473925 

5.476082 

5.478092 


73.0000 

0.734659 

1.498705 

I. 847734 
2.475913 
3.278190 
3.957539 
4.732383 
5.011168 
5.432726 
6 . 063080 
6.240349 
6.390794 
6.651224 
6.706026 
7.305485 
7.900231 
8.437288 
8.926855 
9.376647 
9.792641 

10.179560 

10.541202 

10.880668 

II. 200520 
11 .502900 
11.789618 
12.062217 
12.322022 
12.570180 
12.807690 
13.035429 
13.254169 
13.464593 
13.667312 
13.862869 
14.051753 
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TABLE IV. - Continued. 


EFDA 


M01S J 

3/78 HO/R 

-551 .9956MP 

100.00 

0 . 590534 

0.259995 

200.00 

1.403570 

0.939081 

298 . 15 

1.849558 

1.590813 

350 . 00 

2.007850 

1 . 900258 

950 . 00 

2.231708 

2.933510 

550 . 00 

2.391001 

2.897705 

700.00 

2.564020 

3.995507 

900 . 00 

2.727494 

9.160705 

1100 . 00 

2.852188 

9.720977 

1300 . 00 

2.959146 

5.205857 

1500.00 

3. 059711 

5.636912 

1700 . 00 

3.159820 

6 . 025998 

1900.00 

3.263097 

6.382950 

2100 . 00 

3.372303 

6.719901 

2300 . 00 

3.489552 

7 . 026902 

2500 . 00 

3.616762 

7.322928 

2700 . 00 

3.758311 

7.606159 

2896 . 00 

3.923377 

7.879997 

2900.00 

5.416494 

7.882979 

3100.00 

5.359233 

8.291777 

3300.00 

5.308913 

8.575298 

3500.00 

5.264343 

8.886303 

3700.00 

5.224592 

9.177727 

3900.00 

5.188918 

9.951822 

9100 .00 

5.156725 

9.710511 

9300 . 00 

5.127526 

9.955919 

9500 . 00 

5.100923 

10.187915 

9700 . 00 

5.076583 

10.909196 

9900 . 00 

5.054231 

10.620282 

5100 . 00 

5.033632 

10.822063 

5300.00 

5.014587 

11.015320 

5500 . 00 

4.996928 

11.200737 

5700.00 

4.980507 

11.378923 

5900 . 00 

4.965200 

11 . 550916 



O.OOOONT 

68.0000 

150.00 

1.055985 

0.585482 

250.00 

1.660711 

1.281374 

300.00 

1.855792 

1.602379 

900.00 

2.130312 

2.176617 

500.00 

2.317395 

2.673158 

600.00 

2.955597 

3.108582 

800.00 

2.652592 

3.843883 

1000.00 

2.793069 

4.451495 

1200.00 

2.906966 

4.971069 

1900.00 

3.009799 

5.427019 

1600.00 

3.109599 

5.835416 

1800.00 

3.210853 

6.207502 

2000.00 

3.316792 

6.551258 

2200.00 

3.929765 

6.872586 

2900.00 

3.551773 

7.176220 

2600.00 

3.685129 

7.465623 

2800.00 

3.838970 

7.744173 

2896.00 

5.917720 

7.874997 

3000.00 

5.386909 

8.065597 

3200.00 

5.333286 

8.411511 

3900.00 

5.285973 

8.733391 

3600.00 

5.293916 

9 . 034315 

3800.00 

5.206286 

9.316813 

9000.00 

5.172919 

9 .582985 

9200 . 00 

5.191778 

9.834594 

9900.00 

5.113922 

10.073137 

9600.00 

5.088988 

10.299890 

9800.00 

5.065179 

10.515955 

5000.00 

5.093725 

10.722284 

5200.00 

5.023926 

10.919712 

5900.00 

5.005599 

11.108969 

5600.00 

9.988571 

11 .290699 

5800.00 

9.972722 

11.465475 

6000.00 

9.957929 

11.633805 
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TABLE IV. - Continued. 


EFDA M 2G TPIS78 HO/R 

100.00 3 . 490326 

200.00 3 . 4957 38 

298.15 3.497461 

350.00 3.498573 

500.00 3.507405 

700.00 3.540669 

900.00 3.593761 

1100.00 3.655209 

1300.00 3.716624 

1500.00 3.774491 

1700.00 3.827374 

1900.00 3.875137 

2100.00 3.918097 

2300.00 3.956619 

2500.00 3.991384 

2700.00 4.022779 

2900.00 4.051255 

3100.00 4.077181 

3300.00 4.100912 

3500.00 4.122688 

3700.00 4.142791 

3900.00 4.161388 

4100.00 4.178699 

4300.00 4.194819 

4500.00 4.209933 

4700.00 4.224145 

4900.00 4.237566 

5100.00 4.250287 

5300.00 4.262434 

5500.00 4.274047 

5700.00 4.285247 

5900.00 4 . 296095 

6200.00 4.311908 

6600.00 4.332547 

7000.00 4.353285 

7400.00 4.374756 

7800.00 4.397571 

8200.00 4.422369 

8600.00 4.449714 

9000.00 4.480147 

9400.00 4.514080 

9800.00 4.551883 

10500.00 4.627995 

11500.00 4 .758925 

12500.00 4.912839 

13500.00 5.082332 

14500.00 5.257453 

15500.00 5.427840 

16500.00 5.584565 

17500.00 5.721275 

18500.00 5.834462 

19500.00 5.923118 

EFDA NA1S C0DA89 HO/R 

100.00 1.620059 

298.15 2.605920 

371.01 2.792432 

400.00 3.647238 

600.00 3.661671 

800.00 3.629799 

1000.00 3.597085 

1200.00 3.579786 

1400.00 3.585213 

1600.00 3.617020 

1800.00 3.677306 

2000.00 3.767390 

2200.00 3.888110 


-1042 .7679MP 
15.730454 
18.151431 
19.547763 
20 .108567 
21 .357552 
22.542173 
23.438277 
24.165218 
24.780941 
25.316863 
25.792581 
26.220979 
26.610881 
26.969140 
27.300487 
27.608863 
27 .897307 
28.168455 
28.423998 
28.665982 
28.895686 
29 .114267 
29.322830 
29.522239 
29.713273 
29.896669 
30 . 072920 
30.242773 
30.406465 
30.564557 
30.717410 
30.865323 
31.078751 
31.349051 
31.604581 
31.846990 
32.077951 
32.298510 
32.509787 
32.712684 
32.908231 
33.097143 
33.413723 
33.840380 
34.243450 
34.627815 
34.997170 
35.353459 
35.697792 
36 . 030387 
36.351507 
36.661075 
-776 .9550MP 
1.225087 
3.564017 
4.153495 
4.427441 
5.911834 
6 .961204 
7.767505 
8.421523 
8.973435 
9.453864 
9.883084 
10.274929 
10.639505 


0 .OOOONT 

150.00 3.493533 

250.00 3.496580 

300.00 3.497542 

400.00 3.500248 

600.00 3.520795 

800.00 3.565497 

1000.00 3.624070 

1200.00 3.686171 

1400.00 3.746164 

1600.00 3.801608 

1800.00 3.851880 

2000.00 3.897210 

2200.00 3.937851 

2400.00 3.974475 

2600.00 A. 007454 

2800.00 4.037354 

3000.00 4.064510 

3200.00 A .089286 

3400.00 4.112032 

3600.00 4.132952 

3800.00 4.152271 

4000.00 4.170200 

4200.00 4.186908 

4400.00 4.202507 

4600.00 4.217142 

4800.00 4.230958 

5000.00 4.244005 

5200.00 4.256442 

5400.00 4.268292 

5600.00 4.279683 

5800.00 4.290702 

6000.00 4.301408 

6400.00 4.322259 

6800.00 4.342868 

7200.00 4.363893 

7600.00 4.385949 

8000.00 4.409694 

8400.00 4.435687 

8800.00 4.464511 

9200 .00 4 . 496646 

9600.00 4.532480 

10000.00 4.572315 

11000.00 4.690280 

12000.00 4.833386 

13000.00 4.996219 

14000.00 5.169845 

15000.00 5.343847 

16000.00 5.508373 

17000.00 5.655709 

18000.00 5.780927 

19000.00 5.881843 

20000.00 5.958462 
371 .0100NT 

200.00 2.286364 

300.00 2.610697 

371.01 3.634635 

500.00 3.665640 

700.00 3.647496 

900.00 3.612159 

1100.00 3.585845 

1300.00 3.579377 

1500.00 3.597646 

1700.00 3.643453 

1900.00 3.718547 

2100.00 3.823895 

2300.00 3.960075 


104 . 0000 
17.146469 
18.931884 
19 . 569331 
20.575957 
21.998086 
23 . 016599 
23.818460 
24.484733 
25.057376 
25.561323 
26.012108 
26.420208 
26.793667 
27.137828 
27.457369 
27.755454 
28.034875 
28.298032 
28.546623 
28.782245 
29.006238 
29.219715 
29.423588 
29.618708 
29.805891 
29.985594 
30.158609 
30.325259 
30.486121 
30.641670 
30.791937 
30.937586 
31.215854 
31 . 478489 
31.727356 
31 .963887 
32 . 189469 
32.405225 
32.612256 
32.811406 
33.003490 
33.189287 
33.630472 
34 . 044471 
34.437660 
34.814284 
35.176821 
35.527063 
35.865511 
36.192399 
36.507749 
36.811433 
26 .0000 
2.589329 
3.580287 
4 .153495 
5.243725 
6.475410 
7 .387767 
8 .109853 
8.707937 
9.221149 
9.673988 
10 . 083108 
10.460170 
10.813856 
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TABLE IV. - Continued. 


EFDA 


NB1S 

J 12/7 3 HO 

100.00 

0.939322 

200.00 

1.731912 

298.15 

2.114184 

350.00 

2.244613 

450.00 

2.424410 

550.00 

2.549759 

700.00 

2.685151 

900.00 

2.814892 

1100.00 

2.915385 

1300.00 

2.999668 

1500.00 

3. 074384 

1700.00 

3.145953 

1900.00 

3.21878 6 

2100.00 

3.295272 

2300.00 

3.376862 

2500.00 

3.466037 

2700 . 00 

3.568460 

2750.00 

4.773906 

2900.00 

4.735207 

3100.00 

4.689435 

3300.00 

4.649210 

3500.00 

4.613583 

3700.00 

4.581807 

3900.00 

4.553291 

4100.00 

4.527556 

4300 . 00 

4.504216 

4500.00 

4.482950 

4700.00 

4.463494 

4900.00 

4.445626 

5100.00 

4.429160 

5300.00 

4,413936 

5500.00 

4.399820 

5700.00 

4.386694 

5900 . 00 

4.374458 


-630. 3938MP 


0.571050 

150.00 

1.500750 

250.00 

2. 271403 

300.00 

2.620977 

400.00 

3.208153 

500.00 

3.707615 

600.00 

9 . 33907 5 

800.00 

5.030929 

1000.00 

5.605381 

1200.00 

6 . 099365 

1400.00 

6.533879 

1600.00 

6.923071 

1800.00 

7.276961 

2000.00 

7.602785 

2200.00 

7.906189 

2400.00 

8.191915 

2600.00 

8.961959 

2750.00 

8.527699 

2800.00 

8.780153 

3000.00 

9.099908 

3200.00 

9.386322 

3400.00 

9.658826 

3600.00 

9.919311 

3800.00 

10.159757 

4000.00 

10.381820 

4200.00 

10.596899 

4400.00 

10.801189 

4600.00 

10.995699 

4800.00 

11 . 181330 

5000.00 

11.358897 

5200.00 

11.528926 

5400.00 

11.692161 

5600.00 

11.899078 

5800.00 

12.000196 

6000.00 


OOOONT 

68 . 0000 

1.414395 

1 . 097996 

1.955136 

1.912680 

2.119588 

2.289280 

2.343493 

2.927533 

2.491788 

3.967932 

2.600273 

3.931561 

2.754973 

9.702352 

2.867758 

5.329719 

2.959184 

5.860818 

3.037805 

6 . 323060 

3.110225 

6.733530 

3.181987 

7 .109007 

3.256476 

7.993012 

3.335297 

7.757118 

3.420276 

8.050875 

3.514986 

8.328286 

3.597299 

8.527699 

4.760546 

8.613597 

4.711558 

8.990281 

4.668694 

9.292960 

4.630873 

9.529890 

4.597254 

9.788563 

4.567174 

10.036309 

4.540102 

10 . 269869 

4.515608 

10.990779 

4.493341 

10.700323 

4.473010 

10.899605 

4.454374 

11.089575 

4.437228 

11.271059 

4.421401 

11.999778 

4.406747 

11.611365 

4.393139 

11.771379 

4.380470 

11.925316 

4.368646 

12.073619 
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TABLE IV. - Continued. 


EFDA 


NE 1 G L 10/90 HO/R 


100.00 

298.15 

400.00 

600.00 
800.00 

1000.00 

1200.00 

1400.00 

1600.00 
1800.00 
2000.00 
2200.00 

2400.00 

2600.00 
2800.00 

3000.00 

3200.00 

3400.00 

3600.00 

3800.00 

4000.00 

4200.00 

4400.00 

4600.00 

4800.00 

5000.00 

5200.00 

5400.00 

5600.00 

5800.00 

6000.00 

6400.00 

6800.00 

7200.00 

7600.00 

8000.00 

8400.00 

8800.00 
9200.00 
9600.00 

10000 .00 
11000.00 
12000.00 

13000.00 

14000.00 

15000.00 

16000.00 

17000.00 

18000.00 

19000.00 

20000.00 


2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2 . 500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500001 
2.500001 
2.500008 
2.500037 
2.500129 
2.500379 
2.500943 
2.502007 
2.503778 
2.505840 
2.510124 
2.516583 


- 745 . 3750 MP 
12.368248 
15.099315 
15.833984 
16.847647 
17.566852 
18.124711 
18.580515 
18.965892 
19.299720 
19.594178 
19.857579 
20.095854 
20.313383 
20.513490 
20.698759 
20.871242 
21 . 032588 
21.184149 
21.327046 
21.462214 
21.590447 
21.712422 
21.828722 
21.939852 
22.046251 
22.148306 
22.246357 
22.340708 
22.431627 
22.519356 
22.604110 
22.765456 
22.917017 
23.059913 
23.195082 
23.323315 
23.445290 
23.561590 
23.672720 
23.779119 
23.881174 
24.119450 
24.336980 
24.537092 
24.722380 
24.894904 
25.056335 
25.208051 
25.351151 
25.486741 
25.615647 


200.00 

300.00 

500.00 

700.00 

900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 

6200.00 
6600.00 

7000.00 

7400.00 

7800.00 
8200.00 
8600.00 
9000.00 

9400.00 

9800.00 

10500.00 

11500.00 

12500.00 

13500.00 

14500.00 

15500.00 

16500.00 

17500.00 

18500.00 

19500.00 


O.OOOONT 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500001 
2.500004 
2.500018 
2.500070 
2.500225 
2.500615 
2.501435 
2.502876 
2.505229 
2.507748 
2.513042 


101.0000 
14.101116 
15.114779 
16.391843 
17.233024 
17.861310 
18.362986 
18.780622 
19.138374 
19.451282 
19.729346 
19.979554 
20.206984 
20.415438 
20.607840 
20.786488 
20.953216 
21 .109517 
21.256618 
21.395543 
21.527152 
21.652178 
21.771248 
21.884904 
21.993617 
22.097799 
22.197812 
22.293978 
22.386581 
22.475876 
22.562092 
22.686084 
22.842385 
22.989486 
23.128411 
23.260020 
23.385046 
23.504116 
23.617772 
23.726485 
23.830667 
24.003149 
24.230580 
24.439037 
24.631450 
24.810125 
24.976916 
25.133337 
25.280649 
25.419834 
25.551979 
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TABLE IV. - Continued. 


EFDA 


NI1S 

J12/76 HO 

100.00 

0.610980 

200 . 00 

1 .441456 

298.15 

1.930640 

350.00 

2.119187 

950.00 

2.409175 

550.00 

2 .651006 

631.00 

2.845731 

700.00 

2.943220 

900.00 

3.119847 

1100.00 

3.257504 

1300.00 

3 .379819 

1500 . 00 

3.496939 

1700 . 00 

3.613244 

1728.00 

4.823514 

1900.00 

4.810512 

2100.00 

4.798072 

2300.00 

4.787796 

2500.00 

4.779163 

2700.00 

4.771810 

2900.00 

4.765470 

3100.00 

4.759949 

3300 . 00 

4.755097 

3500.00 

4.750800 

3700.00 

4.746967 

3900 . 00 

4.743527 

9100.00 

4.740423 

9300 . 00 

4.737607 

9500.00 

4.735042 

9700.00 

4.732695 

9900.00 

4.730540 

5100.00 

4.728554 

5300.00 

4.726717 

5500.00 

4.725015 

5700 . 00 

4.723431 

5900.00 

4.721955 


-575.6202MP 


0.285525 

150.00 

0.988032 

250.00 

1.661875 

300 . 00 

1.986768 

900.00 

2.555760 

500.00 

3.063101 

600.00 

3.990028 

631 . 00 

3.790878 

800.00 

9.503212 

1000.00 

5.192871 

1200.00 

5.697209 

1900.00 

6 . 189020 

1600.00 

6.633782 

1728.00 

6.693011 

1800.00 

7 . 150089 

2000.00 

7.630909 

2200.00 

8.066918 

2900.00 

8.965767 

2600.00 

8.833290 

2800.00 

9.179050 

3000.00 

9.991679 

3200.00 

9.789120 

3900.00 

10.068789 

3600.00 

10.332678 

3800.00 

10.582985 

9000.00 

10.819632 

9200.00 

11.095392 

9900.00 

11.260666 

9600.00 

11.966518 

9800.00 

11.663697 

5000.00 

11.852909 

5200.00 

12.039759 

5900.00 

12.209810 

5600.00 

12.378550 

5800.00 

12.591918 

6000.00 


0000NT 

70 . 0000 

1 . 079238 

0.625012 

1.717961 

1.390789 

1 .937978 

1 .673901 

2.273736 

2.280110 

2.532681 

2.816161 

2.767852 

3.298651 

2.845731 

3.990028 

3.039415 

9.190992 

3.191529 

9.835693 

3.319699 

5.929103 

3. 438653 

5.999879 

3.554930 

6.916559 

3.629498 

6.693011 

4.817769 

6.889798 

4.803981 

7.396662 

4.792700 

7.853989 

4.783300 

8.270589 

4.775345 

8.653139 

4.768527 

9.006770 

4.762618 

9.335558 

4.757447 

9.692761 

4.752885 

9.931090 

4.748830 

10.202591 

4.745202 

10.959298 

4.741936 

10.702560 

4.738982 

10.933897 

4.736296 

11.159292 

4.733843 

11.369729 

4.731595 

11.566196 

4.729527 

11.759257 

4.727618 

11.999715 

4.725850 

12.123103 

4.724209 

12.299991 

4,722681 

12.960693 

4.721254 

12.620779 
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TABLE IV. - Continued. 


EFDA 


0 2G 
100.00 
200 . 00 
298.15 

350.00 

500 . 00 
700.00 
900 . 00 

1100.00 

1300.00 

1500 . 00 

1700.00 

1900 . 00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900 . 00 

9100.00 

9300 . 00 

9500.00 

9700.00 

9900.00 

5100.00 

5300 . 00 

5500.00 

5700.00 

5900 . 00 

6200.00 
6600 . 00 

7000 . 00 

7900.00 

7800 . 00 
8200 . 00 
8600 . 0C 
9000 .00 

9900 .00 

9800.00 

10500 .00 

11500 .00 

12500.00 

13500 . 00 

19500 .00 

15500.00 

16500.00 

17500.00 

18500.00 

19500.00 


TPIS89 

3 


3 

3 

3 

3 

3 

3 

3 

3 

3. 

9 . 

9 . 

9. 

9. 

9. 

9. 

9. 

9 . 

9. 

9 . 

9. 

9. 

9. 

9 . 

9. 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 


HO/R 
989123 
995137 
501995 
508882 
551665 
639121 
731679 
815719 
888800 
952255 
. 008278 
.058711 
.109921 
.197958 
.188987 
.226976 
.263723 
.298872 
.332639 
.365021 
.396195 
.926051 
.959828 
.982523 
. 509199 
. 539936 
.559775 
. 583750 
.606892 
.629290 
.650898 
.671739 
.701593 
.738615 
.772369 
.802587 
.829089 
.851715 
.870390 
.885080 
.895871 
.902860 
. 906598 
.895189 
.867992 
.829019 
.781777 
.729123 
.673267 
.615899 
. 558078 
.500793 


-1093 .9706MP 
17.359809 
19.775907 
21.172179 
21 .739160 
22.992010 
29.200377 
25.126177 
25.883321 
26 . 526828 
27.087951 
27.586196 
28.039727 
28.993199 
28.818592 
29.166139 
29 . 989908 
29.793293 
30.078919 
30.398596 
30.609508 
30.897967 
31.080137 
31 .302299 
31.515100 
31.719969 
31.916117 
32.105605 
32.288500 
32.965252 
32.636372 
32.802030 
32.962807 
33.195269 
33.990936 
33.770239 
39.036298 
39.289792 
39.531837 
39.763330 
39.985097 
35.197779 
35.901989 
35.790979 
36.186379 
36.593639 
36.966851 
37.310205 
37 .627960 
37 .921958 
38.199766 
38 . 999669 
38.688081 


150.00 

250.00 

300.00 

900.00 

600.00 
800.00 

1000.00 

1200.00 

1900.00 

1600.00 
1800.00 
2000.00 
2200.00 

2900.00 

2600.00 
2800.00 

3000.00 

3200.00 

3900.00 

3600.00 

3800.00 

9000.00 

9200.00 

9900.00 

9600.00 

9800.00 

5000.00 

5200.00 

5900.00 

5600.00 

5800.00 

6000.00 

6900.00 

6800.00 

7200.00 

7600.00 

8000.00 

8900.00 

8800.00 

9200.00 

9600.00 
10000.00 
11000.00 
12000.00 

13000.00 

19000.00 

15000.00 

16000.00 

17000.00 

18000.00 

19000.00 

20000.00 


O.OOOONT 

3.993373 

3.997638 

3.501952 

3.519793 

3.593159 

3.686070 

3.775012 

3.853551 

3.921591 

3.981115 

9.039099 

9.082250 

9.126789 

9.168966 

9.207990 

9.295555 

9.281982 

9.315926 

9.399005 

9.380798 

9.911238 

9 . 99057 9 

9.968805 

9.995973 

9.522191 

9.597951 

9.571896 

9.595928 

9.618198 

9.690180 

9.661913 

9 .681872 

9.720513 

9.755917 

9.787922 

9.816305 

9.890888 

9.861559 

9.878223 

9.890959 

9.899827 

9.909978 

9.903109 

9.883299 

9.899736 

9.806239 

9.755976 

9.701989 

9.699665 

9.586999 

9.529339 

9.972529 


109.0000 
18 .770269 
20.556023 
21 .193606 
22.203259 
23.693099 
29 .689365 
25.521715 
26.217019 
26.816299 
27.393898 
27.815911 
28.293935 
28.639695 
28.995523 
29.330820 
29.699091 
29.938199 
30.215569 
30.978291 
30.727696 
30.965915 
31.192382 
31 .909798 
31.618315 
31.818692 
32.011727 
32.197811 
32.377611 
32.551987 
32.719897 
32.883093 
33.091930 
33.399896 
33.632139 
33.909901 
39 . 169952 
39.912168 
39.698886 
39.875910 
35 . 092636 
35.300981 
35.501136 
35 . 968583 
36.399555 
36.789126 
37 . 192022 
37.971915 
37 .777177 
38 . 060970 
38 . 329339 
38.570778 
38.801623 
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TABLE IV. - Continued. 


EFDA 


P IS 

TPIS 89 HO 

100.00 

1.068012 

195.40 

1.559100 

200.00 

1.894880 

220.00 

1.956601 

240.00 

2.014049 

260.00 

2.067748 

280.00 

2.118500 

298.15 

2.162187 

317.30 

2.206055 

400 . 00 

2.597605 

600.00 

2.778902 

800.00 

2.869550 

1000.00 

2.923939 

1200.00 

2.960199 

1400.00 

2.986098 

1600.00 

3.005523 

1800.00 

3.020631 

2000.00 

3.032718 

2200.00 

3.042607 

2400.00 

3.050847 

2600.00 

3.057820 

2800.00 

3.063797 

3000.00 

3.068977 

3200.00 

3.073510 

3400.00 

3.077509 

3600.00 

3.081064 

3800.00 

3.084244 

4000.00 

3.087107 

4200.00 

3.089697 

4400.00 

3.092051 

4600.00 

3.094201 

4800.00 

3.096172 

5000.00 

3.097985 

5200.00 

3.099658 

5400.00 

3.101208 

5600.00 

3.102647 

5800.00 

3.103936 

6000.00 

3.105237 


- 644 . 6561 MP 


1.061037 

150.00 

1.927095 

195.40 

1.970772 

210.00 

2.154284 

230.00 

2.326916 

250.00 

2.490428 

270.00 

2.645582 

290.00 

2.779776 

300.00 

2.915678 

317.30 

3.501544 

500.00 

4.594014 

700.00 

5.407117 

900.00 

6.053733 

1100.00 

6.590236 

1300.00 

7.048600 

1500.00 

7.448663 

1700.00 

7.803570 

1900.00 

8.122474 

2100.00 

8.412001 

2300.00 

8.677106 

2500.00 

8.921587 

2700.00 

9.148420 

2900.00 

9 . 359981 

3100.00 

9.558196 

3300.00 

9.744649 

3500.00 

9.920657 

3700.00 

10.087328 

3900.00 

10.245603 

4100.00 

10.396288 

4300.00 

10.540076 

4500.00 

10.677571 

4700.00 

10.809301 

4900.00 

10.935730 

5100.00 

11.057268 

5300.00 

11 . 174280 

5500.00 

11.287090 

5700.00 

11.395990 

5900.00 

11.501241 



3000 NT 

75.0000 

1.333412 

1.545531 

1 .879783 

1.927055 

1.926638 

2.063616 

1.986051 

2.241618 

2.041251 

2.409763 

2.093618 

2.568834 

2.142909 

2.720396 

2.166494 

2.793149 

2.455847 

2.915678 

2.706383 

4.093770 

2.830701 

5.026478 

2.899767 

5.746916 

2.943717 

6.333371 

2.974145 

6.827744 

2.996458 

7.254981 

3.013522 

7.631117 

3.026993 

7.967061 

3.037898 

8.270568 

3.046906 

8.547347 

3.054473 

8.801722 

3.060920 

9.037049 

3.066477 

9.255980 

3.071316 

9.460651 

3.075570 

9.652805 

3.079337 

9 .833885 

3.082697 

10.005098 

3.085712 

10.167462 

3.088433 

10.321849 

3.090901 

10.469004 

3.093150 

10.609575 

3.095207 

10.744126 

3.097097 

10.873151 

3.098838 

10 .997087 

3.100448 

11.116319 

3.101940 

11.231191 

3.103328 

11.342011 

3.104622 

11.449056 
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TABLE IV. - Continued. 


EFDA 


EFDA 


PB1S 

100.00 

298.15 

350.00 

450 . 00 

550.00 
600.65 

700.00 

900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 
RB1S 

100.00 

250.00 

300.00 
312.47 

500.00 

700.00 

900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 


TPIS91 HO/R 
2.123998 
2.771311 
2.841075 
2.952299 
3.044940 
3.087399 
3.996166 
3.909447 
3.841007 
3.785008 
3.739113 
3.702049 
3.672925 
3.651005 
3.635615 
3.626113 
3.621868 
3.622258 
3.626659 
3.634452 
3.645015 
CQDA89 HO/R 

2.416258 
2.913461 
3.025634 
3.901025 
3.831855 
3.783747 
3.764102 
3.768877 
3.802343 
3.874351 
3.996769 
4.183049 
4.447417 


-826 .2664MP 
2.313907 
5.022293 
5.472222 
6.200129 
6.801783 
7.071885 
7.687729 
8.681085 
9.458720 
10.095676 
10.633997 
11 .099638 
11.509741 
11.876204 
12.207606 
12.510320 
12.789197 
13.048000 
13.289698 
13.516663 
13.730811 
-900 .7145MP 
3.231459 
5.687527 
6 .232037 
6.356112 
8.174986 
9.455759 
10.403900 
11.159243 
11.791120 
12.339713 
12.831523 
13.285569 
13.716491 


600. 

200.00 

300.00 

400 . 00 

500.00 

600.00 
600.65 
800.00 

1000.00 

1200.00 

1400.00 

1600.00 
1800.00 
2000.00 
2200.00 

2400.00 

2600.00 
2800.00 

3000.00 

3200.00 

3400.00 

3600.00 

312 

200.00 

298.15 

312.47 

400.00 

600.00 
800.00 

1000.00 
1200.00 

1400.00 

1600.00 
1800.00 
2000.00 


6500NT 

2.579226 

2.773995 

2.899734 

3.000340 

3.086869 

4.050934 

3.949855 

3.873443 

3.811638 

3.760891 

3.719538 

3.686542 

3.661107 

3.642534 

3.630167 

3.623372 

3.621523 

3.623996 

3.630170 

3.639426 

3.651141 

4700NT 

2.802330 

3.021011 

3.057311 

3.869140 

3.803391 

3.770968 

3.763301 

3.781442 

3.832800 

3.928449 

4.081018 

4.304583 


42.0000 
3.957058 
5.039444 
5.855503 
6.513705 
7.068543 
7.071885 
8.218241 
9.091089 
9.791651 
10.375278 
10.874677 
11.310793 
11.697829 
12.045847 
12.362216 
12.652481 
12.920906 
13.170826 
13.404893 
13.625234 
13.833579 
25.0000 
5.045637 
6.213447 
6.356112 
7 . 316005 
8.871198 
9.960088 
10.800396 
11.487648 
12.073970 
12.591346 
13.062385 
13.503201 
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TABLE IV. - Continued. 


EFDA S IS 

100.00 

298.15 

368.30 

388.36 

400. 00 
432.25 

500.00 

600 . 00 

700 . 00 

800 . 00 
1000.00 
1200.00 

1400.00 

1600.00 
1800 . 00 
2000 . 00 
2200.00 

2400 . 00 

2600.00 
2800 . 00 

3000.00 

3200 .00 

3400 .00 

3600 . 00 

3800 . 00 

4000 . 00 

4200 . 00 

4400 . 00 

4600.00 

4800 . 00 

5000 . 00 

5200 . 00 

5400 . 00 

5600.00 

5800.00 

6000 . 00 
EFDA SI IS 

100.00 

250 . 00 

300 . 00 

500 .00 

700.00 

900 .00 
1100.00 

1300 . 00 

1500 . 00 

1690 . 00 

1700 .00 

1900 .00 

2100 . 00 

2300 . 00 

2500 . 00 

2700.00 

2900 . 00 

3100.00 

3300 .00 

3500 .00 

3700.00 

3900 . 00 

4100.00 

4300 . 00 

4500.00 

4700 .00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900 . 00 


TPIS89 HO/R 
0.829875 
1.779771 
1.979437 
2.156844 
2.724038 
2.831352 
3.126089 
3.322816 
3.423112 
3.476904 
3.551262 
3.600834 
3.636242 
3.662799 
3.683454 
3.699978 
3.713497 
3.724764 
3.734297 
3.742468 
3.749550 
3.755746 
3.761214 
3.766074 
3.770422 
3.774335 
3.777876 
3.781095 
3.784034 
3.786728 
3.789207 
3.791495 
3.793613 
3.795581 
3.797412 
3.799121 
TPIS91 HO/R 

0.321125 
1 .108905 
1 . 304604 
1 .846894 
2.158976 
2 . 364789 
2.515707 
2.634921 
2.734246 
2.816240 
6.371177 
6 . 044884 
5.780741 
5 . 562537 
5.379245 
5.223107 
5.088506 
4.971273 
4.868250 
4.777000 
4.695616 
4.622579 
4.556667 
4.496887 
4.442420 
4.392589 
4.346826 
4.304652 
4.265661 
4.229506 
4.195887 
4.164549 


-530.6386MP 
0.678452 
2.077342 
2.474199 
2.587128 
2.667065 
2.881791 
3.317841 
3.907455 
4.428041 
4.888795 
5.673248 
6.325376 
6.883246 
7.370611 
7.803267 
8 . 192243 
8.545543 
8.869157 
9.167684 
9.444731 
9.703182 
9.945375 
10.173233 
10.388358 
10.592098 
10.785596 
10.969834 
11.145656 
11 .313798 
11.474903 
11.629536 
11.778196 
11.921329 
12.059330 
12.192554 
12.321321 
-386 .9706MP 
0.139275 
0.751818 
0.972454 
1.779554 
2.454722 
3.023609 
3.513463 
3.943744 
4.327931 
4.658918 
4.696560 
5.386716 
5.978270 
6.494078 
6.950144 
7.358051 
7.726422 
8 . 061829 
8.369381 
8.653120 
8.916295 
9.161551 
9.391066 
9.606656 
9.809848 
10 . 001936 
10.184026 
10.357073 
10.521903 
10.679234 
10.829700 
10.973857 


388 

200.00 

300.00 
368.30 
388.36 

428.15 

453.15 

550.00 

650.00 

717.00 

900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 

1690 

200.00 

298.15 

400.00 

600.00 

800.00 

1000.00 

1200.00 

1400.00 

1600.00 

1690.00 

1800.00 

2000.00 

2200.00 

2400.00 

2600.00 

2800.00 

3000.00 

3200.00 

3400.00 

3600.00 

3800.00 

4000.00 

4200.00 

4400.00 

4600.00 

4800.00 

5000.00 

5200.00 

5400.00 

5600.00 

5800.00 

6000.00 


3600NT 

1.402368 

1.786034 

2.110387 

2.689823 

2.810107 

2.951660 

3.242931 

3.381097 

3.433849 

3.518214 

3.578301 

3.619900 

3.650406 

3.673734 

3.692150 

3.707059 

3.719375 

3.729721 

3.738534 

3.746131 

3.752748 

3.758563 

3.763713 

3.768306 

3.772429 

3.776149 

3.779523 

3.782597 

3.785410 

3.787993 

3.790373 

3.792574 

3.794615 

3.796512 

3.798281 

OOOONT 
0.867760 
1.297906 
1.616762 
2.021476 
2.270963 
2.445277 
2.578371 
2.686574 
2.778638 
6.389519 
6 . 198967 
5.906209 
5.666680 
5.467072 
5.298174 
5.153403 
5.027936 
4.918152 
4.821283 
4.735178 
4.658136 
4.588799 
4.526065 
4.469035 
4.416963 
4.369231 
4.325317 
4.284781 
4.247248 
4.212396 
4.179948 
4.149663 


71 . 0000 
1.443140 
2.087916 
2.474199 
2.587128 
2.855108 
3. 018379 
3.621664 
4.175842 
4.510313 
5.300796 
6 . 013028 
6.614370 
7 .134615 
7.593002 
8 . 002658 
8.372940 
8.710746 
9.021311 
9.308698 
9.576124 
9.826182 
10.060989 
10.282297 
10.491575 
10.690062 
10.878817 
11 .058749 
11.230645 
11.395193 
11.552996 
11.704584 
11 .850428 
11 . 990948 
12.126518 
12.257476 

64.0000 
0.534247 
0.964404 
1 .392804 
2.132395 
2.750560 
3.277031 
3.735095 
4 . 140930 
4.505828 
4.658918 
5.055758 
5.693191 
6.244516 
6.728772 
7.159522 
7.546728 
7.897898 
8.218813 
8.514008 
8.787101 
9.041017 
9.278155 
9.500500 
9.709716 
9.907206 
10.094168 
10.271626 
10.440468 
10.601464 
10.755289 
10.902535 
11.043726 
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TABLE IV. - Continued. 


EFDA 


EFDA 


SN1S 

100.00 

298.15 

350.00 

450 .00 
505.12 

600.00 

800.00 

1000.00 

1200.00 

1400.00 

1600.00 

1800.00 

2000.00 

2200.00 

2400.00 

2600.00 

2800.00 

3000.00 

3200 . 00 

3400.00 

3600.00 

3800.00 

4000.00 

4200.00 

4400.00 

4600.00 

5900.00 

SR1S SRD 

100.00 

140.00 

180.00 

220 .00 

260 . 00 
298.15 

350.00 

450.00 

600 .00 

800.00 

820.00 

1000.00 

1041 . 00 

1200.00 

1400 .00 

1600.00 

1800.00 

2000.00 

2200.00 

2400.00 

2600.00 

2800.00 

3000.00 

3200.00 

3400.00 

3600.00 

3800.00 

4000.00 

4200.00 

4400.00 

4600.00 

4800.00 

5000.00 

5200.00 

5400.00 

5600.00 

5800 . 00 

6000.00 


11 HO/R 
1.585181 
2.550655 
2.664533 
2.845360 
2.935187 
4 . 46487 5 
4.199065 
4.032038 
3.920980 
3.844192 
3.789727 
3.750511 
3.722107 
3.701592 
3.686967 
3.676819 
3.670120 
3.666106 
3.664196 
3.663942 
3.664993 
3.667067 
3.669940 
3.673428 
3.677378 
3.681666 
4.658883 
92 HO/R 
1.790767 
2.111676 
2.315215 
2.457789 
2.564304 
2.645569 
2.736562 
2.872478 
3.021667 
3.169154 
3.306562 
3.364875 
4.301721 
4.321375 
4.339757 
4.353544 
4.364267 
4.372845 
4.379864 
4.385713 
4.390662 
4.394904 
4.398581 
4.401798 
4 . 4046 36 
4.407159 
4.409417 
4.411449 
4.413287 
4.414958 
4.416484 
4.417882 
4.419169 
4.420357 
4.421457 
4.422478 
4.423429 
4.424316 


- 760 . 4778 MP 
1.303745 
3.604849 
4.022452 
4.714676 
5 . 048560 
5.832700 
7 .077606 
7 .995320 
8.719983 
9.318290 
9.827852 
10.271829 
10.665435 
11.019174 
11.340590 
11.635278 
11.907496 
12.160558 
12.397092 
12.619217 
12.828667 
13.026874 
13.215040 
13.394179 
13.565157 
13.728716 
15.631127 
- 788 . 7764 MP 

I . 498681 
2.156898 
2.713770 
3.192956 
3.612575 
3.969273 
4.400803 
5.105768 
5.953693 
6.844167 
6.922579 
7.584461 
7.719919 
8.332795 
9.000391 
9.580826 

10.094243 

10.554524 

10.971641 

II . 352997 
11.704242 
12.029784 
12.333130 
12.617113 
12.884057 
13.135892 
13.374236 
13.600462 
13.815743 
14.021088 
14.217375 
14.405369 
14.585742 
14.759088 
14.925935 
15.086751 
15.241959 
15.391935 


505 . 1180 NT 


200.00 

300.00 

400.00 

500 . 00 
505.12 

700.00 

900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700 . 00 

2900.00 

3100.00 

3300 . 00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

6000.00 
1041 

120.00 

160.00 

200.00 

240.00 

280.00 

300.00 

400.00 

500.00 

700.00 

820.00 

900.00 

1041.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 


2.249080 

2.555372 

2.759032 

2.926931 

4.648420 

4.315558 

4.106581 

3.971184 

3.879202 

3.814692 

3.768535 

3.735167 

3.711005 

3.693643 

3.681405 

3.673091 

3.667817 

3.664918 

3.663886 

3.664324 

3.665917 

3.668416 

3.671617 

3.675353 

3.679487 

3.683904 

4.660340 

OOOONT 

1.972083 

2.223392 

2.392197 

2.514509 

2.608748 

2.649151 

2.809660 

2.927651 

3.100586 

3.181890 

3.333208 

3.377443 

4.309677 

4.331273 

4.347110 

4.359221 

4.368782 

4.376522 

4.382916 

4.388287 

4.392862 

4.396806 

4.400241 

4.403260 

4.405934 

4.408319 

4.410459 

4.412390 

4.414142 

4.415738 

4.417198 

4.418539 

4.419775 

4.420917 

4.421977 

4.422962 

4.423880 


52.0000 
2.642369 
3.620338 
4.384865 
5.018817 
5.048560 
6.509258 
7.566643 
8 . 376665 
9.032129 
9.582477 
10.056950 
10.474187 
10.846761 
11 . 183536 
11.490983 
11.773970 
12.036243 
12.280748 
12.509839 
12.725431 
12.929096 
13.122145 
13.305681 
13.480639 
13.647822 
13.807919 
15.709441 

75.0000 

I . 841990 
2.446424 
2.961800 
3.409300 
3.804266 
3.985653 
4.771125 
5.411328 
6 . 425568 
6.922579 
7.231620 
7.719919 
7.957288 
8.679091 
9 . 300060 
9.844931 

10.330330 

10.767967 

II . 166402 
11.532083 
11.869989 
12.184041 
12.477386 
12.752586 
13.011755 
13.256659 
13.488786 
13.709404 
13.919600 
14.120313 
14.312364 
14.496469 
14.673259 
14.843293 
15.007070 
15.165032 
15.317579 
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TABLE IV. - Continued. 


EFDA TA1S 

100.00 

200.00 

298.15 

350.00 

450.00 

550.00 

700.00 

900.00 
1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3258.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 
EFDA THIS 

100.00 

298.15 

400.00 

600.00 
800.00 

1000.00 
1200.00 

1400.00 

1600.00 

1650.00 

1800.00 

2000.00 

2023.00 

2200.00 

2400.00 

2600.00 
2800.00 

3000.00 

3200.00 

3400.00 

3600.00 

3800.00 

4000.00 

4200.00 

4400.00 

4600.00 

4800.00 

5000.00 

5200.00 

5400.00 

5600.00 

5800.00 

6000.00 


J 12/7 2 HO /R 
1.196703 
1.952611 
2.291677 
2.405777 
2.561787 
2.672218 
2.793739 
2.906565 
2.989298 
3.059619 
3.119687 
3.169512 
3.217520 
3.268354 
3.321485 
3.377854 
3.439369 
3.508822 
3.589566 
3.663708 
5.013881 
5.014926 
5.015858 
5.016694 
5.017449 
5.018133 
5.018757 
5.019328 
5.019852 
5.020335 
5.020781 
5.021195 
5.021580 
5.021939 
C0DA89 HO/R 

1.675384 
2.561547 
2.725657 
2.937836 
3.096995 
3.235308 
3.36319 7 
3.485301 
3.603790 
3.888128 
3.928073 
3.997169 
4.826532 
4.883330 
4.937428 
4.983202 
5.022438 
5.056441 
5.086195 
5.112448 
5.135784 
5.156664 
5.175455 
5.192457 
5.207914 
5.222026 
5.234962 
5.246864 
5.257850 
5.268022 
5.277467 
5.286261 
5.294469 


-683 . 2639MP 

0 

. OOOONT 

0 . 7 44842 

150.00 

1.661353 

1 .846290 

250.00 

2.151920 

2.696110 

300.00 

2.296387 

3.072838 

900.00 

2.991728 

3.697632 

500.00 

2.620960 

9 . 222957 

600.00 

2.717338 

9.882239 

800.00 

2.855550 

5.598807 

1000.00 

2.950199 

6.190938 

1200.00 

3.025639 

6.695616 

1900.00 

3.091159 

7.137803 

1600.00 

3.195980 

7.531919 

1800.00 

3.193196 

7.886562 

2000.00 

3.292589 

8.210976 

2200.00 

3.299629 

8.510721 

2900.00 

3.399165 

8.789911 

2600.00 

3.907805 

9.052167 

2800.00 

3.972887 

9.300351 

3000.00 

3.597573 

9.537009 

3200.00 

3.635286 

9.717223 

3258.00 

5.013695 

9.781999 

3900.00 

5.019919 

10.076995 

3600.00 

5.015905 

10.355199 

3800.00 

5.016287 

10.619275 

9000.00 

5.017081 

10.870181 

9200.00 

5.017799 

11.109169 

9900.00 

5.018952 

11.337319 

9600.00 

5.019099 

11.555573 

9800.00 

5.019595 

11.769753 

5000.00 

5.020098 

11.965589 

5200.00 

5.020562 

12.158706 

5900.00 

5.020992 

12.399690 

5600.00 

5.021391 

12.529099 

5800.00 

5.021763 

12.697225 

6000.00 

5.022110 

-763 . 7251MP 

2023. 

OOOONT 


1.309037 

200.00 

2.297189 

3.672139 

300.00 

2.565395 

9.999270 

500.00 

2.892260 

5.597989 

700.00 

3.021053 

6.965209 

900.00 

3.167822 

7.171939 

1100.00 

3.300195 

7.772757 

1300.00 

3.929875 

8.300981 

1500.00 

3.599967 

8.773608 

1650.00 

3.633006 

8.889869 

1700.00 

3.900127 

9.229837 

1900.00 

3.960673 

9.692120 

2023.00 

9.006063 

9.687889 

2100.00 

9.852918 

10.095133 

2300.00 

9.911555 

10.522926 

2500.00 

9.961230 

10.919988 

2700.00 

5.003596 

11.290259 

2900.00 

5.090026 

11.637953 

3100.00 

5.071798 

11.965259 

3300.00 

5.099719 

12.279912 

3500.00 

5.129999 

12.567309 

3700.00 

5.196506 

12.895551 

3900.00 

5.166300 

13.110590 

9100.00 

5.189169 

13.363969 

9300.00 

5.200365 

13.605385 

9500.00 

5.215127 

13.837202 

9700.00 

5.228632 

19.059726 

9900.00 

5.291039 

19.273672 

5100.00 

5.252969 

19.979675 

5300.00 

5.263032 

19.678301 

5500.00 

5.272830 

19.870059 

5700.00 

5.281991 

15.055908 

15.239760 

5900.00 

5.290935 


68.0000 
1.325354 
2.304525 
2.710282 
3.399900 
3.970649 
4.457469 
5.259540 
5.907504 
6.452014 
6.923507 
7 . 340045 
7.713330 
8.052248 
8.363670 
8.652625 
8 . 923048 
9.177888 
9.419998 
9.651606 
9.717223 
9.931132 
10.217776 
10.488969 
10.746292 
10.991094 
11 .224537 
11 .447629 
11.661250 
11.866170 
12.063071 
12.252557 
12.435166 
12.611380 
12.781631 
65.0000 
2.699017 
3.687770 
5.070774 
6.056813 
6.834210 
7.482932 
8.044352 
8.542817 
8.884869 
9.001174 
9.438072 
9.687889 
9.868674 
10.312838 
10.724471 
11.107942 
11.466809 
11.804006 
12.121979 
12.422784 
12.708167 
12.979624 
13.238443 
13.485744 
13.722503 
13.949579 
14.167730 
14.377630 
14.579877 
14.775009 
14.963508 
15.145809 
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TABLE IV. - Continued. 


EFDA TI1S 

100.00 

298.15 

400.00 

600.00 
800.00 

1000.00 

1156.00 

1200.00 

1400.00 

1600.00 
1800.00 

1944.00 

2000.00 
2200.00 

2400 . 00 

2600.00 
2800.00 

3000.00 

3200.00 

3400.00 

3600.00 

3800.00 

4000.00 

4200.00 

4400.00 

4600.00 

4800.00 

5000.00 

5200.00 

5400.00 

5600.00 

5800.00 
6000.00 

EFDA U IS 

100.00 
298 . 15 

400.00 

600.00 
800.00 
942.00 

1000.00 

1049.00 

1200.00 

1400.00 

1408.00 

1600.00 
1800.00 
2000.00 
2200.00 

2400.00 

2600.00 
2800.00 

3000.00 

3200.00 

3400.00 

3600.00 

3800.00 

4000 . 00 


C0DA89 HO/R 

0.672319 
1.945969 
2.240361 
2.590852 
2.829692 
3.012204 
3.220388 
3.607849 
3.607205 
3.651298 
3.728689 
3.800931 
4.730085 
4.811779 
4.879857 
4.937461 
4 . 986836 
5.029628 
5.067071 
5.100109 
5.129476 
5.155751 
5.179400 
5.200796 
5.220246 
5.238006 
5.254285 
5.269263 
5.283088 
5.295889 
5.307775 
5.318842 
5.329171 
CODA89 HO/R 

1.562329 
2.567194 
2.791806 
3.145104 
3.500056 
3.782084 
4.192851 
4.777514 
4.755983 
4.734615 
5.478750 
5.512953 
5.546662 
5.579643 
5.612532 
5.645652 
5.679089 
5.712904 
5.747102 
5.781609 
5.816479 
5.851651 
5.887108 
5.922808 


-580 . 1905MP 
0.317397 

I. 748777 
2.364962 
3.345757 
4.125378 
4.777070 
5.226652 
5.361531 
5.916988 
6.401129 
6 .835373 
7.125028 
7.258994 
7.713775 
8 . 135459 
8.528392 
8.896149 
9.241699 
9.567525 
9.875725 

10.168087 

10.446140 

10.711207 

10.964437 

II. 206834 
11.439281 
11.662557 
11 .877356 
12.084293 
12.283921 
12.476738 
12.663190 
12.843683 

-765 .4089MP 
1.172649 
3.470444 
4.257677 
5.458049 
6.410570 
7.004480 
7.253352 
7.454948 
8.095968 
8.827417 
8.854392 
9.556967 
10.208205 
10.794262 
11.327612 
11.817433 
12.270615 
12.692750 
13.088043 
13.460054 
13.811617 
14.145078 
14.462377 
14.765242 


1944 . 0000MT 


200.00 

300.00 

500.00 

700.00 

900.00 

1100.00 

1156.00 

1300.00 

1500.00 

1700.00 

1900.00 

1944 . 00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700 . 00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 

1408 

200.00 

300.00 

500.00 

700.00 

900.00 

942.00 

1049.00 

1100.00 

1300.00 

1408.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700.00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 


1.489565 

1.952410 

2.438388 

2.718312 

2.926477 

3.126735 

3.615745 

3.600934 

3.624507 

3.686327 

3.777543 

4.704199 

4.772877 

4.847298 

4.909811 

4.963063 

5.008970 

5.048953 

5.084090 

5.115212 

5.142969 

5.167879 

5.190359 

5.210747 

5.229323 

5.246319 

5.261927 

5.276311 

5.289609 

5.301940 

5.313406 

5.324094 

0000NT 

2.247878 

2.571809 

2.974078 

3.318124 

3.695414 

4.137026 

4.235202 

4.769581 

4.744477 

4.733886 

5.495533 

5.529950 

5.563198 

5.596069 

5.629028 

5.662342 

5.695933 

5.729950 

5.764311 

5.799026 

5.834035 

5.869355 

5.904938 


65.0000 
1 . 060676 

I. 760978 
2.887362 
3.754950 
4.464458 
5 . 069298 
5.226652 
5.650002 
6.166449 
6.623481 
7 .038247 
7 . 125028 
7.490828 
7 .928462 
8.335280 
8.715219 
9.071535 
9.406938 
9.723710 

10.023785 

10.308815 

10.580221 

10.839236 

II . 086932 
11.324250 
11.552020 
11.770976 
11.981771 
12.184988 
12.381152 
12.570733 
12.754157 

47 . 0000 
2.502853 
3.486395 
4.900710 
5.955784 
6.834010 
7 . 004480 
7.454948 
7 .681560 
8.476183 
8.854392 
9.201665 
9.891644 
10.508585 
11 . 066969 
11.577518 
12 . 048263 
12.485295 
12.893517 
13.276859 
13.638199 
13.980482 
14.305616 
14.615574 
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TABLE IV. - Continued. 


EFDA V IS 

100.00 
200 . 00 
298.15 

350 . 00 

450 . 00 

550.00 

700.00 

900.00 
1100.00 

1300 . 00 

1500.00 

1700.00 

1900.00 

2100 . 00 

2190.00 

2300 . 00 

2500.00 

2700.00 

2900.00 

3100.00 

3300 . 00 

3500 . 00 

3700.00 

3900 . 00 

4100.00 

4300 . 00 

4500 . 00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700 . 00 

5900 . 00 
EFDA N IS 

100.00 

200.00 

298.15 

350.00 

450.00 

550 . 00 

700 . 00 

900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300 . 00 

2500 . 00 

2700 . 00 

2900 . 00 

3100.00 

3300.00 

3500.00 

3680.00 

3700.00 

3900.00 

4100 . 00 

4300.00 

4500 . 00 

4700.00 

4900.00 

5100.00 

5300 . 00 

5500.00 

5700 .00 

5900.00 


J 6/73 HO/R 
0.588128 
1.398158 
1.871744 
2.045306 
2.291042 
2.463382 
2.647351 
2.825582 
2.969945 
3.101344 
3.229695 
3.357490 
3.488132 
3.624874 
4.944421 
4.973720 
5.020385 
5.060136 
5.094405 
5.124252 
5.150481 
5.173713 
5.194433 
5.213027 
5.229808 
5.245028 
5.258895 
5.271581 
5.283233 
5.293970 
5.303897 
5.313102 
5.321661 
5.329639 
J 6/66 HO/R 

0.784171 
1.599613 
2.006074 
2.144959 
2.334072 
2.464257 
2.603710 
2.737918 
2.842894 
2.932316 
3.012725 
3.087515 
3.158587 
3.227233 
3.294241 
3.360054 
3.425872 
3.500859 
3.593989 
3.712021 
3.860240 
4.031585 
5.183524 
5.137053 
5.095116 
5.057080 
5.022425 
4.990719 
4.961602 
4.934768 
4.909959 
4.886955 
4.865565 
4.845625 


-558.0605MP O.OOOONT 


0.276023 

150.00 

1.041553 

0.954115 

250.00 

1.668890 

1.608437 

300.00 

1.878643 

1.922697 

400.00 

2.180225 

2.468229 

500.00 

2.384025 

2.945595 

600.00 

2.532320 

3.562275 

800.00 

2.742495 

4.250000 

1000.00 

2.900472 

4.831357 

1200.00 

3.036459 

5.338360 

1400.00 

3.165722 

5.791161 

1600.00 

3.293414 

6.203146 

1800.00 

3.422197 

6.583659 

2000.00 

3.555531 

6.939429 

2190.00 

3.689806 

7 . 092922 

2200.00 

4.947206 

7.335959 

2400.00 

4.998024 

7.752649 

2600.00 

5.041025 

8 . 140572 

2800.00 

5.077883 

8.503403 

3000.00 

5.109826 

8.844162 

3200.00 

5.137776 

9.165361 

3400.00 

5.162439 

9.469108 

3600.00 

5.184360 

9.757191 

3800.00 

5.203975 

10.031139 

4000.00 

5.221628 

10.292268 

4200.00 

5.237599 

10.541719 

4400.00 

5.252119 

10.780488 

4600.00 

5.265376 

11 . 009450 

4800.00 

5.277528 

11.229375 

5000.00 

5.288709 

11.440949 

5200.00 

5.299029 

11.644780 

5400.00 

5.308584 

11.841415 

5600.00 

5.317457 

12.031342 

5800.00 

5.325719 

12.215005 

6000.00 

5.333429 

-598 .1110MP 


O.OOOONT 

0.371880 

150.00 

1.266862 

1.199469 

250.00 

1.836308 

1.921999 

300.00 

2.011744 

2.254939 

400.00 

2.249682 

2.818607 

500.00 

2.404471 

3.300244 

600.00 

2.516284 

3.911647 

800.00 

2.675894 

4.583019 

1000.00 

2.792949 

5.142904 

1200.00 

2.889026 

5.625254 

1400.00 

2.973459 

6.050587 

1600.00 

3.050691 

6.432228 

1800.00 

3.123455 

6.779581 

2000.00 

3.193153 

7.099052 

2200.00 

3.260893 

7.395625 

2400.00 

3.327266 

7.673068 

2600.00 

3.392540 

7.934148 

2800.00 

3.461505 

8.181489 

3000.00 

3.544607 

8.417903 

3200.00 

3.649681 

8.646134 

3400.00 

3.781695 

8.868713 

3600.00 

3.950356 

9 . 066419 

3680.00 

5.188449 

9 . 094527 

3800.00 

5.159677 

9.366173 

4000.00 

5.115560 

9.622022 

4200.00 

5.075645 

9.863780 

4400.00 

5.039358 

10.092893 

4600.00 

5.006227 

10.310599 

4800.00 

4.975857 

10.517965 

5000.00 

4.947916 

10.715915 

5200.00 

4.922125 

10.905257 

5400.00 

4.898244 

11.086699 

5600.00 

4.876069 

11 .260868 

5800.00 

4.855423 

11.428317 

6000.00 

4.836154 


68 

0 

1 

1 

2 

2 

3 

3 

4 

5 

5 

6 
6 
6 
7 
7 
7 

7 

8 
8 
9 
9 
9 
9 

10 
10 
10 
10 . 
11 . 
11 . 
11 
11 . 
11 . 
12 . 
12 . 
68 . 
0 . 
1 . 
1 . 
2 . 
3. 

3. 

4. 

4. 

5. 

5. 

6 . 
6 . 
6 . 
7 . 
7 . 

7 . 

8 . 
8 . 
8 . 
8 . 
8 . 
9. 
9. 
9 . 
9. 
9. 

10 . 
10 . 
10 . 
10 . 
10 . 
11 . 
11 . 
11 . 


.0000 
.603283 
.296408 
.620059 
.204760 
.714532 
. 162904 
.922119 
.551681 
.092703 
.570571 
. 001541 
.396903 
.764379 
. 092922 
.115454 
.548160 
. 949959 
.324922 
.676374 
.007067 
.319297 
.615007 
.895846 
.163231 
.418388 
.662382 
.896144 
.120497 
.336166 
.543797 
.743965 
,937188 
123931 
,304612 
0000 
786416 
583136 
934369 
548316 
068130 
516904 
264142 
874370 
392280 
844018 
246189 
609770 
942502 
250009 
536634 
805474 
059439 
300950 
532877 
757950 
978728 
066419 
232443 
495959 
744566 
979835 
203101 
415514 
618064 
811616 
996925 
174657 
345400 
509678 
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TABLE IV. - Continued. 


EFDA 


XE1G LI 2/ 91 HQ/R 


100.00 

298.15 

400.00 

600.00 
800.00 

1000.00 

1200.00 

1400.00 

1600.00 
1800.00 
2000.00 
2200.00 

2400.00 

2600.00 
2800.00 
3000 . 00 

3200.00 

3400.00 

3600.00 

3800.00 

4000 . 00 

4200.00 

4400.00 

4600 . 00 

4800 .00 

5000 .00 

5200.00 

5400 .00 

5600 . 00 
5800.00 
6000.00 

6400.00 

6800 . 00 

7200 . 00 

7600 . 00 
8000.00 

8400 .00 

8800 . 00 

9200 . 00 

9600 . 00 
10000 . 00 
11000.00 
12000 . 00 

13000 . 00 

14000 . 00 

15000 . 00 

16000 . 00 

17000.00 

18000 .00 

19000 .00 

20000.00 


2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500001 

2.500001 

2.500002 
2.500004 
2.500015 
2.500044 
2.500116 
2.500274 
2.500594 
2.501197 
2.502266 
2.504055 
2.506911 
2.511280 
2.532748 
2.579091 
2.665269 
2.806968 
3.016388 
3.297365 
3.641770 
4.029344 
4.431832 
4.819852 


- 745 . 3750 MP 
15.177345 
17 .908412 
18.643081 
19.656744 
20.375949 
20.933808 
21.389612 
21.774989 
22.108817 
22.403275 
22.666676 
22.904952 
23.122480 
23.322587 
23.507857 
23.680339 
23.841685 
23.993247 
24.136143 
24.271311 
24.399544 
24.521519 
24.637819 
24.748949 
24.855348 
24.957403 
25.055455 
25.149806 
25.240725 
25.328453 
25.413207 
25.574554 
25.726117 
25.869017 
26.004195 
26.132450 
26.254467 
26.370846 
26.482112 
26 . 588739 
26.691159 
26.931371 
27.153505 
27 .363026 
27.565342 
27.765733 
27.969000 
28.178956 
28.397942 
28.626581 
28.863890 


200.00 

300.00 

500.00 

700.00 

900.00 

1100.00 

1300.00 

1500.00 

1700.00 

1900.00 

2100.00 

2300.00 

2500.00 

2700 . 00 

2900.00 

3100.00 

3300.00 

3500.00 

3700.00 

3900.00 

4100.00 

4300.00 

4500.00 

4700.00 

4900.00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 

6200.00 
6600.00 

7000.00 

7400.00 

7800.00 

8200.00 
8600.00 

9000.00 

9400.00 

9800.00 

10500.00 

11500.00 

12500.00 

13500.00 

14500.00 

15500 . 00 

16500.00 

17500.00 

18500.00 

19500.00 


O.OOOONT 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500000 

2.500001 

2.500002 

2.500003 
2.500008 
2.500026 
2. 500073 
2.500180 
2.500407 
2.500850 
2.501659 
2.503051 
2.505324 
2.508874 
2.519728 
2.551932 
2.616194 
2.728276 
2.902723 
3.148136 
3.462649 
3.831814 
4.230620 
4.629336 


101.0000 
16.910213 
17 .923876 
19.200940 
20.042121 
20.670407 
21.172084 
21.589719 
21.947471 
22.260379 
22.538443 
22.788651 
23.016081 
23.224535 
23.416938 
23.595585 
23.762313 
23.918614 
24.065716 
24.204640 
24.336250 
24.461276 
24.580346 
24.694002 
24.802714 
24.906896 
25.006909 
25.103075 
25.195678 
25.284974 
25.371189 
25.495182 
25.651484 
25.798588 
25.937519 
26.069143 
26 . 194199 
26.313327 
26.427087 
26.535978 
26.640450 
26.813874 
27.044353 
27.259503 
27 .464749 
27.665461 

27 .866739 
28.072956 
28.287241 
28.511083 

28 .744266 
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TABLE IV. - Concluded. 


EFDA ZN1S C0DA89 HO/R 


100.00 

298.15 

900 . 00 

600.00 
692.73 
800.00 

1000.00 

1200.00 

1900 . 00 

1600.00 
1800.00 
2000.00 
2200.00 

2900.00 

2600 . 00 
2800 . 00 

3000.00 

3200.00 

3900.00 

3600.00 

3800 . 00 

9000.00 

9200.00 

9900.00 

9600. 00 

9800.00 

5000.00 

5200 . 00 

5900.00 

5600.00 

5800.00 

6000.00 
EFDA ZR1S 

100.00 

200.00 

298.15 

350.00 

950.00 

550.00 

700 . 00 

900.00 

1100.00 

1135.00 

1300 . 00 

1500 . 00 

1700.00 

1900.00 

2100.00 

2125.00 

2300.00 

2500.00 

2700 .00 

2900.00 

3100 . 00 

3300.00 

3500.00 

3700.00 

3900.00 

9100.00 

9300 . 00 

9500.00 

9700.00 

9900 . 00 

5100.00 

5300.00 

5500.00 

5700.00 

5900.00 


1.197906 
2.281995 
2.992029 
2.756627 
9.135993 
9.087360 
9.025199 
3.983750 
3.959197 
3.931995 
3.919677 
3.900862 
3.889559 
3.880190 
3.872170 
3.865339 
3.859918 
3.859238 
3.899667 
3.895609 
3.891968 
3.838696 
3.835736 
3.833095 
3.830588 
3.828335 
3.826263 
3.829350 
3.822579 
3.820935 
3.819909 
3.817979 
J 6/79 HO/R 
1.065607 
1.851582 
2.217952 
2.391861 
2.519980 
2.638323 
2.781025 
2.937702 
3.089922 
3.535563 
3.523127 
3.529361 
3.593279 
3.579601 
3.633293 
9.825293 
9.890987 
9.856281 
9.869310 
9.880591 
9.890329 
9.898920 
9.906539 
9.913325 
9.919920 
9.929920 
9.929908 
9.939953 
9.938611 
9.992929 
9.995998 
9.999202 
9.952219 
9.955029 
9.957639 


-680 . 3768MP 692.7300NT 


0.788982 

200.00 

1.992387 

2.729915 

300.00 

2.286765 

3.927191 

500.00 

2.635393 

9.990709 

692.73 

2.868068 

9.899621 

700.00 

9.131769 

5.986965 

900.00 

9.052829 

6.391390 

1100.00 

9.002588 

7 .121327 

1300.00 

3.967810 

7.733089 

1500.00 

3.992306 

8.259572 

1700.00 

3.922803 

8.721651 

1900.00 

3.907906 

9.133363 

2100.00 

3.899992 

9.509608 

2300.00 

3.889695 

9.892628 

2500.00 

3.875996 

10.152882 

2700.00 

3.868628 

10.939589 

2900.00 

3.862277 

10.706058 

3100.00 

3.856795 

10.959971 

3300.00 

3.851883 

11.188992 

3500.00 

3.897577 

11.908916 

3700.00 

3.893737 

11.616238 

3900.00 

3.890290 

11.813220 

9100.00 

3.837180 

12.000938 

9300.00 

3.839359 

12.178819 

9500.00 

3.831789 

12.399199 

9700.00 

3.829938 

12.512129 

9900.00 

3.827278 

12.668362 

5100.00 

3.825288 

12.818393 

5300.00 

3.823998 

12.962692 

5500.00 

3.821792 

13.101680 

5700.00 

3.820156 

13.235739 

5900.00 

3.818677 

13.365199 



-661 .1339MP 


O.OOOONT 

0.629811 

150.00 

1.590279 

1.692310 

250.00 

2.066267 

2.957387 

300.00 

2.222620 

2.822965 

900.00 

2.936903 

3.933796 

500.00 

2.580599 

3.950881 

600.00 

2.689876 

9.609378 

800.00 

2.861719 

5.322556 

1000.00 

3.011982 

5.926952 

1135.00 

3.109897 

6.023913 

1200.00 

3.529172 

6.502238 

1900.00 

3.521969 

7.006386 

1600.00 

3.531627 

7.998359 

1800.00 

3.559290 

7.899903 

2000.00 

3.609301 

8.205168 

2125.00 

3.691209 

8.298179 

2200.00 

9.832297 

8.630662 

2900.00 

9.898953 

9.039958 

2600.00 

9.863096 

9.909210 

2800.00 

9.875126 

9.757572 

3000.00 

9.885596 

10.083392 

3200.00 

9.899756 

10.389908 

3900.00 

9.902839 

10.677889 

3600.00 

9.910029 

10.950735 

3800.00 

9.916953 

11.209552 

9000.00 

9.922238 

11.955713 

9200.00 

9.927973 

11.690397 

9900.00 

9.932232 

11.919627 

9600.00 

9.936577 

12.129293 

9800.00 

9.990560 

12.335178 

5000.00 

9.999229 

12.532973 

5200.00 

9.997606 

12.723288 

5900.00 

9.950738 

12.906669 

5600.00 

9.953696 

13.083603 

5800.00 

9.956359 

13.259528 

6000.00 

9.958881 


63.0000 
1.883959 
2.739027 
3.999399 
9.899621 
9.937776 
5.965813 
6 .773887 
7.939550 
8 . 005979 
8.997669 
8.933109 
9.323591 
9.677396 
10.000938 
10.298951 
10.575170 
10.832569 
11.073535 
11.300059 
11.513756 
11.716013 
11.907989 
12.090679 
12.269939 
12.931513 
12.591051 
12.799122 
12.891231 
13.032825 
13.169302 
13.301019 

70.0000 

1.153325 

2.079978 

2.970981 

3.192278 

3.702203 

9.182808 

9.981202 

5.635930 

6.023913 

6.220050 

6.763323 

7.239010 

7.651903 

8.028615 

8.298179 

8.915663 

8.836863 

9.225558 

9.586902 

9.923116 

10.238729 

10.535719 

10.816160 

11.081806 

11.339137 

11.579923 

11.803760 

12.023109 

12.233288 

12.935097 

12.629030 

12.815819 

12.995913 

13.169791 

13.337862 
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TABLE V. - FORMAT FOR 9-CONSTANT FUNCTIONAL FORM 


uenerai ion 
Record 

nar. 

Contents 

Format 

Columns 

i 

Species name or formula 
Comments and data source 

A16 

A62 

1-16 

19-80 

2 

Number of T intervals 
Optional identification code 
Chemical formula (symbols and numbers) 
Zero for gas/nonzero for condensed 
Molecular weight 

Heat of formation at 298. 1 5K. J/mol 

12 

A6 

5(A2,F6.2) 

12 

F13.5 

F13.5 

1-2 

4-9 

11-50 

51-52 

53-65 

66-80 

3 

Temperature range 
Number of coefficients for Cp°/R 
T exponents in empirical equation for Cp°/R 
{H°(298.15)-H°(0)}, J/mol 

2F11.3 

11 

8F5.1 

F15.3 

1-22 

23 

24-63 

66-80 

4 

First five coefficients for Cp°(T)/R 

5D16.9 

1-80 

5 

Last two coefficients for Cp°(T)/R 
Integration constants bi and b: 

2D16.9 
2D 16.9 

1-J8 

49-80 

— 

Repeat 3. 4. and 5 for each interval 




Example: 


Chlorine gas. TPIS 1989, vl, pt2, f>88. nn _. rt 
2.00 0.00 0.00 0.00 0.00 0 70.90540 

0.0 1.0 2.0 3.0 4.0 0.0 

6. 20759103d +00 -2.98963673d-03 
0.00000000d+00 1.53407075d+03 ■ 

0.0 1.0 2.0 3.0 4.0 0.0 

2.85453491d+01 -1.44996828d-02 
O.OOOOOOOOd+OO 1.21211722d+05 • 


C12 

2 TPIS89 CL 

200.000 1000.000 7 -2.0 -1.0 

3.46281724d+04 -5.54712949d+02 
-1.79363467d-09 4. 26005863d- 13 

1000.000 6000.000 7 -2.0 -1.0 

6.09256675d+06 -1 .94962688d+04 
-6.35852403d-10 3.32735931d-14 


0.000 

9181.110 

3.17303416d-06 

9.43835303d+00 

9181.110 

4.46388943d-06 

1.69077832d+02 


Empirical equations for above example (from eqs. (l) to (3)): 


Heat capacity 


ity: * a t T~ 2 + a 2 T 1 + a 3 + a 4 T + a 5 T 2 + agT 3 + 

R 


Enthalpy: 


H°(T) 

RT 


- ai T“ 2 + a^T" 1 In T + ag + a 4 


+ a e 


T 3 


rjVl 


Entropy: 


S°(T) „ T 

x ' - -a. — 

R 2 


-2 


- a 2 T _1 + In T + a 4 T + a 5 




T 3 


T 4 
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TABLE VI. - COEFFICIENTS FOR THE 9-CONSTANT FUNCTIONAL FORM 


A ?»(cr) Silver Cubic Crystal. CODATA, 1989, p228 . 

1 C0PA89 AG 1.00 0.00 0.00 0.00 0.00 1 107 86820 

200.000 1235.080 7 -2.0 -1.0 0.0 1.0 2.0 3.0 9.0 0.0 

-7 . 09923697d+09 7 . 25978802d+02 1 . 06651838d-01 5 . 52959155d-03 -9 

2 . 09166 81 2d-09 -3 . 88892996d-13 0 . 00000000d+00 -9 . 6 1901 926 d+0 3 5 

A s»(l> Silver Liquid. CODATA, 1989, p228. 

1 CODAS9 AG 1.00 0.00 0.00 0.00 0.00 2 107.86820 

1235.080 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

9. 01707377 d + 00 0.00000000 d+00 0.00000000 d+00 0. 00000000 d+ 00 0 

0 . 00000000d+00 0 . OOQOOOOOd+OO 0 . 00000000d+00 -9 .67226997d+02 -1 

A l (c <~) Aluminum Cubic Crystal. CODATA 1989, p217. 

1 COPA89 AL 1.00 0.00 0.00 0.00 0.00 1 26 98159 

200.000 933.610 7 -2.0 - 1.0 0.0 1.0 2.0 3.0 9.0 ' o.O 

6 . 25181 1 93d +09 6 . 39393935d+02 -7 . 13188382d-01 1 . 08872528d-02 -1 

9 . 96116088d-09 -1 . 7 79928 01 d-1 2 0 . 00000000d+00 -3 . 98593932d+03 6 

A1(1) Aluminum Liquid. CODATA 1989, p217 . 

1 CODAS9 AL 1.00 0.00 0.00 0.00 0.00 2 26.98159 

933.610 6000.000 1 0.0 0.0 0.0 0.0 0.0 00 0000 

3 . 81862551d+00 0 . 00000000d+00 0 . OODOOOODd+OO 0 ! 00000000d+00 0 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 -9 . 57632316d+01 -1 

Ar ' „„^ r9011, NSRDS-NBS 35, vl, 1971. Temperature cutoff 

3 L 6/88 AR 1.00 0.00 0.00 0.00 0.00 0 39.99800 

200.000 1000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 


0 . 00000000d+00 
0 . 00000000d+00 
0.0 0.0 0.0 
0 . 00000000d+00 


0 . 00000000d+00 
-7. 45375000 d+ 02 
0.0 0.0 0.0 
O . 00000000 d +00 


0 . 00000000d+00 -7 . 95375000d+02 
0.0 1.0 2.0 3.0 9.0 0.0 


2 . 50000000d+00 0 . 00000000d+00 

0 . 000 0000 0d+00 0 . 00000000d+00 

1000.000 6000.000 1 0.0 0.0 
2 . 5 0 0 0 0 0 0 0 d + 0 0 0.00000000d+00 

0 . 00000000d+00 0 . 00000000d+00 

6000.000 20000.000 7 -2.0 -1.0 

-1 . 06699969d + 09 6 . 89368919d+05 -1 . 78 09 3344d+02 2 . 998237 59d-02 -1 

6 . 80209522d-l 1 -1 . 00799996d-15 0 . 00000000d+00 -5 . 92339627d + 06 1 

B(b) Boron beta. JANAF Jun.1983, pl79. 100.000 

2 J6/83 B 1.00 0.00 0.00 0.00 0.00 1 10.81100 

200.000 600.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 9.0 0.0 

2 . 59827 1 21d+05 -9 . 77079981d+03 3 . 46414062d+01 -1 . 28734841d-01 2 

-3. 3072800 9 d~ 07 1 . 50015720d-l 0 0 . 00000000d+00 2 . 14695669d+04 -1 

600.000 2350.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 9.0 0.0 

-8 . 607 9 35 9 9 d+ 02 -8 . 05085486d+02 9 . 07980166d+00 -6 . 92928 1 18 d-09 9 

-1 .25292027d-10 1 . 33608271d~19 0 . 00000000d+00 3 . 39818191d + 03 -2 

B < 1 ] Boron liquid. JANAF Jun.1983, pl79. 2350.000 

1 J6/83 B 1.00 0.00 0.00 0.00 0.00 2 10.81100 

2350.000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3. 81862551 d+00 0 . 00000000d+00 0 . 00000000d+00 0 . OOOODOOOd+OO 0 
. O000Q000d+00 0 . 00000000d+00 0 . 00000000d+00 3 . 36060307d+ 03 -2 
B ? (cr) Barium Crystal. Alcock, JPCRD 1992. 

2 Sk'D 92 BA 1.00 0.00 0.00 0.00 0.00 1 137.32700 

80.000 298.150 5 -2.0 0.0 1.0 2.0 3.0 0.0 0.0 0.0 


-1 12191305d+03 2.7 9903116 d+0 0 

0 . 00000000d+00 0.0000 0 000 d+00 

29S . 150 1000.000 2 0.0 1.0 

2.7733999 3 d+00 2 . 03752236d-03 

0 . 00000000d + 00 0 . 00000000d+00 

Bcn(J) Barium Liquid. Alcock, JPCRD 1992. 

1 SRD 92 BA 1.00 0.00 0.00 0.00 0.00 2 

1000.000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0 0 


3 . 08977919d-03 -8 ,81230524d-06 1 

0 . 00000000d+00 -9 . 30683800d+02 -9 
0.0 0.0 0.0 0.0 0.0 0.0 
0 . 00000000d+00 0 . 00000000d+00 0 

0 . 00000000d+00 -9 . 17433810 d+ 02 -8 


9 -81086679d+00 
0 . 00000000d+00 


0 . 00000000d+00 
0 . 00000000d+00 


0 . 00 000000 d+00 
0 . 00000000d+00 


137.32700 

0.0 0.0 


0 . 00000000d+00 0 

-9 . 92062381 d+02 -2 


0 .000 
5795.000 
. 92559085d-06 
. 074216 04d+00 

0 .000 

5795 .000 
. 00000000d+00 
.77152707 d+ 01 

0 . 000 

9590 . 000 
,95879182d-05 
. 56 1 1 0 020d +00 

0 .000 

9590 . 000 
. 00000000d+00 
. 75255392d+ 0 1 

0 .000 
6197 .928 
. 00000000d + 00 
. 37967991d+00 
6197 .928 
. OOOOOOOOd* 00 
. 37967991d+00 
6197.928 
. 80935966d-06 
,55654961d+03 

0 . 000 

1219.000 
89787722d-09 
83083320d+02 

1219 . 000 
896 51 1 79d-07 
50596999d+01 

0.000 
1219 . 000 
00000000d+00 
07316730d+01 

0.000 
6906.992 
79153378d-0S 
10978719d+00 
6906 .992 
OOOOOOOOd+OQ 
9097 0626d+00 

0 . 000 
6906 . 992 
00000000d+00 
00027571d+01 
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TABLE VI. - Continued. 


Beryllium Alpha Crystal. Alcock, JPCRD 1992. 

1 00 0.00 0.00 0.00 0.00 1 9.01218 

1.0 2.0 0.0 0.0 0.0 0.0 
1 . 89598151d~02 
0 . OOOOOOOOd+OO 
1.0 2.0 0.0 

6 . 89826887 d-09 _ 

0 . 00000000d+00 -1 . 02380367d+03 ■ 

Beryllium Deta Crystal. Alcock, JPCRD 1992. 

1.00 0.00 0.00 0.00 0.00 2 9.01218 


De< a ) 

2 3RD 92 BE 

100.000 298.150 9 -2.0 0.0 

3 . 53237699d+03 -1. 827528 02cH00 
0. 0000000 0d+00 0. 0 0 00 0 000d+00 

298.150 1593.000 9 -2.0 0.0 
-7 . 069757S8d + 09 2 . 550 36 0 7 5d+0 0 

0 . 00000000d + 00 0 . 00000000d+00 

Be(b) 

1 3RD 92 BE 


-2 . 1 21 59225d- 0 5 
-9 . 8 3219686d+0 1 
0.0 0.0 0.0 
1 . 15701396d-07 


0 . 000 
1992 . 068 
0 . 00000000d+00 
6 . 8668991 ld+00 
1992.068 
0 .00000000d+00 
1 . 39997151d+01 


0.0 0.0 0.0 

0 . 00000000d+00 


0 . 000 
1992 . 068 
0 . 00000000d+00 


1693.000 1563.000 1 0.0 0.0 0.0 0.0 0.0 

3 60315009d + 00 0. 00000000d+ 00 0 . 00000000d+ 00 - - - ---- --- n , 

oiooooooood+oo 0 . 00000000d+00 0. 00000000d+00 -8 . 5299 977 9d+ 02 -2 . 0 0289577 d+0 1 

n e d) Beryllium Liquid. Modified Alcock, JPCRD 1992. 

1 3RD 92 BE 1.00 0.00 0.00 0.00 0.00 3 . 9 ’{! 1 ‘; 18 , q J'L°o 

1563 000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1962.068 

3 59560882d + 00 0 . 00000000d+00 0 . 00000000d + 00 0 . OOOOOOOOd+OO 0 . 0 0 0000 00d+ 00 
0 . OOOOOOOOd+OO 0. OOOOOOOOd+OO 0 . OOOOOOOOd+OO 2.07 97 5580d+02 -1 . 89539126d+01 
Br2(cr) Bromine Rhombic. 1PIS 1939 vl, pt 2, p31A. JANAF> 6/82. 

1 1PIS89 BR 2.00 0.00 0.00 0.00 0.00 1 159.80800 J'JJJ 

200 000 265.900 7 -2.0 -1.0 0.0 1.0 2.0 3.0 9.0 0.0 29520.000 

1.07933859d+06 -9 . 5093187 0d+ 03 -8 . 95150207d* 01 1 ,69592907d+ 00 331 8 393d 03 

2 0071 0278d-05 -1 79915531d~08 0 . OOOOOOOOdi 00 5 . 98298005d+09 2 . 97693613d+02 

Br2(l) Bromine Liquid. TPIS 1989 vl, pt 2, P 319. JANAF, 6/32. 

2 TP1589 BR 2.00 0.00 0.00 0.00 0.00 2 159.80800 

265 900 332.503 7 -2.0 -1.0 0.0 1.0 2.0 3.0 9.0 0.0 2(520.000 

9.02399513d + 06 -3 . 95253257d + 09 -2 . 29697676d» 01 
2. 16179659d-05 -1 . 7 0837 362d-08 0 . OOOOOOOOd+OO 

332.503 6000.000 1 0.0 0.0 0.0 0.0 0.0 

9 . 05668603d* 00 0 . OOOOOOOOdi 00 0 . OOOOOOOOd+OO 

0 . 0000 000 (Id + 00 0. OOOOOOOOd + OO 0. OOOOOOOOd + OO 

Ctgr) Graphite 

3 X 9/83 C 100 0.00 


1 . 95896276d+00 -1 . 01 58 1659d*02 
2 . 139 3225 8 d+0 5 -2 . 5326 1 320d+ 02 
0.0 0.0 0.0 29520.000 
0 . OOOOOOOOd+OO 0 . OOOOOOOOd+OO 
2 . 69985562d+03 -3 . 32939996d+01 


TRC Tabios VC, UC, TC-1000-1 002, Apr 30,1983 

0.00 0.00 0.00 1 12.01100 


0 . 000 


0.0 1.0 2.0 3.0 9.0 0.0 1053.500 

1 . 36536969d+01 -9 . 6 3609056d-02 1 . 02132125d-09 

0 . OOOOOOOOd+OO 8 . 9937 7 162d+0 3 -7 . 29579863d* 01 
0.0 1.0 2.0 3.0 9.0 0.0 1053.500 

6 . 99883168di 00 -3 . 98982399d-03 1 . 89918960d~06 

0 . OOOOOOOOd+OO 1 . 39890993d + 09 -9 . 977 1 76 97d+ 0 1 
0.0 1.0 2.0 3.0 9.0 0.0 1053.500 

3 . 7 0298 083d+ 0 0 -1 . 89310886d-09 6 . 36 5322 18d~ 08 

. .. __ 0 . OOOOOOOOd+OO 5.86651096d+03 -2 . 35256829d+01 

Calcium Alpha Crystal. Alcock, JPCRD 1992. 

1 00 0.00 0.00 0.00 0.00 1 90.07800 


200.000 600.000 7 -2.0 -1.0 

1 . 13289c 1 3d* 06 -1 . 98090218 d+ 03 
-1 . 082.68 0 ltd - o .’ 9. 9 7 220215 d~ 11 

600. Ouo 2 00 0.0 00 7 -2.0 -1.0 
3. 35599.. Od+ 06 -2 . 59652393d+03 
-5 . 0551 /*..(<! 1 0 5. 75060399 d- 19 

2000. in. . MloO.OOO 7 -2.0 -1.0 
2. 0 3689,’ i' 6 -1 . 19 096092 d+ 03 

-7 .0993j51*9d 12 3 . 39838385d~16 

Cata ) 

2 SRD 9 


0 .000 


200.000 298.150 6 -2.0 -1.0 0.0 1.0 2.0 

-8.38569.., 7d*i, 6 1 . 76528605d+09 -1 . 96959817d+02 

1 . 1 17 7 5c *. i d - Ot> 0. OOOOOOOOd+OO 0. OOOOOOOOd+OO 

298 . 1 Ml ’16.000 7 -2.0 -1.0 0.0 1.0 2.0 

6 . 26229., cKd* 05 8 . 1 8556583d* 03 -9.06 398669d+01 


3.0 0.0 0.0 


5782.995 


6 . 31616679d-01 -1 . 32921936d-03 
-7 . 82628969d+09 7 . 5996927 2d+02 


3.0 9.0 0.0 


5782.995 


1 !20386393d-01 - 1 . 80 1 89 335d-09 
. 31531550H+02 


0.000 
5782.995 
0 . OOOOOOOOd+OO 
-2.6075 / 19 0d+01 


1 ! 9931 7/ ltd 0 : -9 ,73132858d-ll 0 . OOOOOOOOd+OO -9 . 06939096d+09 

Ca(b) Calcium Beta Crystal. Alcock, JPCRD 1992. 

1 SRD 92 CA 1 00 0.00 0.00 0.00 0.00 2 90.07800 

716 001) 1 1 15.000 3 0.0 1.0 2.0 0.0 0.0 0.0 0.0 0.0 

5 70111/68.1+00 -5.81 056990d-03 9 . 02212518d-06 0 . OOOOOOOOd + OO 

O.OOOOOOUUd + OO 0 . OOOOOOOOd+OO 0 . OOOOOOOOd+OO -1. 51673911 d+ 03 - 
Cat 1 ) Calcium Liquid. Alcock, JPCRD 1992. 

1 SRD 92 CA 1.00 0.00 0.00 0.00 0.00 3 90.07800 {J.000 

1115 000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 578^.995 

9 57032395d+ 00 0 . OOOOOOOOd+OO 0 . OOOOOOOOdi 00 0 . OOOOOOOOd+OO 0 . OOOOOOOOd + OO 

o!o0000000d+00 0 . OOOOOOOOd+OO 0 .OOOOOOOOd+OO -9. 8 22 18808 d+ 02 -2 . 1 1 9S7699d + 0 1 

Cdtcr) Cadmium Crystal. CODATA 1989, p223. . nnn 

1 CODA89 CD 1.00 0.00 0.00 0.00 0.00 1 112.91100 0.000 

100 000 599.258 7 -2.0 -1.0 0.0 1.0 2.0 3.0 9.0 0.0 6297.000 

1 37527319d+05 -3 . 22158985d* 03 3 . 12190528d+01 -1 . 22613669d-01 2 . 8388S027d-09 

-3 . 28688 36 3d- 07 1 . 52096961d-10 0 . OOOOOOOOd + OO 1 . 30280699d + 09 -1 . 55132902d+02 

Cdt 1 ) Cadmium Liquid. CODATA 1989, p223. 

1 C0DA89 CD 1.00 0.00 0.00 0.00 0.00 2 112.91100 

599 258 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3.59612292d+00 0 . OOOOOOOOd+OO 0 . OOOOOOOOd + OO 0 . OOOOOOOOd+OO 

0 ! OOOOOOOOd+OO 0 . OOOOOOOOd+OO 0 . OOOOOOOOd+OO -9 . 22039977d+ 02 - 


0 .000 
6297 .000 
0 .OOOOOOOOd + OO 
-1 . 323298]6d + 01 
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TABLE VI. - Continued. 


C12 Chlorine gas. TPIS 1989, vl, pt2, p88 . 

2 TPIS89 CL 2.00 0.00 0.00 0.00 0.00 0 70.90540 0.000 

200.000 1000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 9181.110 

3 . 46281724d+04 -5 . 54712949d+02 6 . 20759103d+00 -2.98963673x1-03 3 . 17303416d-06 

-1 ,79363467d-09 4 . 26005863d-13 0 . 00000000d+00 1 .53407075d+03 -9 . 43835303d+00 

1000.000 6000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 9181.110 

6 . 09256675d+06 -1 . 94962688d+04 2 . 85453491d+01 -1 . 44996828d-02 4 . 46388943d-06 

-6 . 3 58 5 24 03d- 10 3 . 32735931d-14 0 . 00000000d+00 1 . 21211722d+05 -1 . 69077832d+02 

Co(a) Cobalt Alpha Crystal. JANAF, SEPT. 1967. 

2 J 9/67 CO 1.00 0.00 0.00 0.00 0.00 1 58.93320 0.000 

200.000 500.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 4771.000 

-8. 652446060 D+ 05 1 . 462253209D+04-9 . 972017980D+01 3 . 7 94720530D-01-7 . 80097 1 9 1 0D-04 

8. 5546 09750 D- 07-3. 890648690D-10 0 . OOOOOOOOOD+OO-6 .79649057 0D+04 5 . 307 0321 00D+02 

500.000 700.100 5 -2.0 -1.0 0.0 1.0 2.0 0.0 0.0 0.0 4771.000 

-9. 85862251 0D+05 6 . 80755349 OD+03-1 . 5182817 39D+01 2 . 230724772D-02-9 . 003048680D-06 

O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0. 000000000 D+0 0-3. 84 56 19250 D+ 04 1 . 01226 1440D+02 
CoCb) Cobalt Beta, Lambda transition at 1394K. JANAF, 9/1967 . 

4 J 9/67 CO 1.00 0.00 0.00 0.00 0.00 2 58.93320 0.000 

700.100 800.000 2 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 4771.000 

2. 125113883D+00 2 . 21847 5346 D-03 O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0. 0000000 0OD+OO-6.1977O942OD+O2-8. 944546 980D+00 

800.000 1394.000 5 -2.0 -1.0 0.0 1.0 2.0 0.0 0.0 0.0 4771.000 

2. 165664332D+07-9. 45947961 0D+04 1 . 575241 1 07D+02-1 . 12051 4746D-01 3 . 1909301 9 0D-05 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 5 . 6558 18490 D+0 5-1 .06784 57 63 D+ 03 

1394.000 1400.000 2 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 4771.000 

3.083584404D+02-2.164567334D-01 O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0. 000000000 D+00-2. 148220098 D+ 05 _ 1. 921045340 D+ 03 

1400.000 1768.000 4 -1.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0 4771.000 

1 . 5631 03956D+05-2. 66 0224781 D+02 1 . 56 0 064075D-01-2 . 995804151D-05 O.OOOOOOOOOD+OO 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0. 000000000 D+00 -8. 806490490 D+ 05 1 .859461480D+03 

Cod) Cobalt Liquid. JANAF, SEPT. 1967. 

1 J 9/67 CO 1.00 0.00 0.00 0.00 0.00 3 58.93320 0.000 

1768.000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4771.000 

4 . 871122892D+00 O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0. OOOOOOOOOD+OO-1. 7717524 86 D+ 02-2. 4 48 546078 D+ 01 

Cr(cr) Chromium Crystal . Lambda trans. 311. 5K . JANAF. June 1973 

3 J 6/73 CR 1.00 0.00 0.00 0.00 0.00 1 51.99610 0.000 

200.000 311.500 5 -2.0 -1.0 0.0 1.0 2.0 0.0 0.0 0.0 4057.000 

8. 050977 49 0D+05-1 .339826 182D+04 8 .273410890D+01-2 . 075832465D-01 2 . 008740848D-04 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 6 . 18227946 0 D+0 4 -4 .559918050 D+02 

311.500 1000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 4057.000 

-2 . 6 56 38 4317 D+ 05 3 . 248349440D+03-1 . 413201 111D+01 4 . 443712380D-02-5 . 767961420D-05 
3. 742240540 D- 08-9. 198 56 36 60 D-12 0 . OOOOOOOOOD+OO-l . 672037320D+04 8 . 176230500D+01 

1000.000 2130.000 5 -2.0 -1.0 0.0 1.0 2.0 0.0 0.0 0.0 4057.000 

4. 88 2406160 D+ 05 1 . 414874653D+02 3 . 261341510D-01 2 . 872341 027D-03 3 . 847978740D-09 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 1 . 0726207 35D+02 2 . 056599199D+00 

Cr(l) Chromium Liquid. JANAF. June 1973. 

1 J 6/73 CR 1.00 0.00 0.00 0.00 0.00 2 51.99610 0.000 

2130.000 6000.000 1 0.0 -1.0 0.0 1.0 2.0 0.0 0.0 0.0 4057.000 

4 730284767D+00 O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 5 .75509761 0D+ 02- 2 . 453203182 D+ 01 

Cs(cr) Cesium Crystal. CODATA, 1989, p263. 

1 C0DA89 CS 1.00 0.00 0.00 0.00 0.00 1 132.90543 0.000 

100.000 301.590 5 -2.0 -1.0 0.0 1.0 2.0 0.0 0.0 0.0 7711.000 

6.51984125d+04 -1 ,75663905d+03 1 . 99968107d+01 -6 . 93832873d-02 1 . 09368254d-04 

0 . 00000000d+00 0 . 000Q0000d+00 0 . 00000000d+00 6 . 38289073d+03 -9 . 33825145d+01 

Cs(l) Cesium Liquid. CODATA, 1989, p263. 

2 CODA89 CS 1.00 0.00 0.00 0.00 0.00 2 132.90543 0.000 

301.590 1000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 7711.000 

-4 . 218 3276 9 d+0 4 -1 .74310318d+01 5 . 70212472d+00 -5. 11366989d-03 3 . 201407 01d-06 

-1 .76574712d-10 4 .82212937d-14 0 . 00000000d+00 -1 . 2909498 ld+03 -2. 03140758d+01 

1000.000 2000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 7711.000 

-7 -26659499d+05 3 . 00676906d+03 1 . 69641895d-01 2 .91256032d-04 1 . 76880825d-07 

7.75027452d-10 -8 . 90216532d-14 0 . 00000000d+00 -1 . 92376169d+04 1 . 641 0037 4d+01 
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TABLE VI. - Continued. 


Cu(cr) Co pp er Cubic Crystal . CODATA , 1989, p 226. 0.000 

1 C0DA89 CU 1.00 0.00 0.00 0 - 0° 4 q 0?0 500A.000 

Jjss« 5 ^:ss 4:5l?Ett5S:Si =S:lSi»S»S 

TuCl) Copper Liquid. CODATA, A , ? c/.znn 0 000 

1 C0DA89 CU 1.00 0.00 0.00 0-°° 0 % 0 ° 0 2 o 0 O^O^O 5009.000 

SSiKSi' ' IlisisaibSs &ss« ifflsisssa -iiaaKsss 

D2 Deuterium. TPIS, 1989, vl, ^ ‘ 6 0 000 

I TPIS89 D 2.00 0.00 0.00 0.00 0.10 I „ „ 4 ° * ss^ll!” 

200.000 1000.00072.0 ^ 5 °^ 3 031 ^ 51d+ oo -9 . 17296958d-03 

o'.OOOOOOOOd+OO ’ 

0.0 1.0 2.0 
5 . 34297106d+00 
0 . 00000000 d +00 
0.0 1.0 2.0 


CUU.UUU . - ’ 

2 12578989d+09 -2 . 99699507d+02 
- 2 . 126 388 59 d- 09 2 . 386 53277d~13 

1000.000 6000.000 7 -2.0 -1.0 
8 . 21515641d+05 -2 . 36561983d+03 
2 . 95695369d-l 1 -1 . 9606 0099d-l 5 

6000.000 20000.000 7 -2.0 -1.0 
9 . 8996897 3d+08 -3 . 11279617d+05 

-1 . 39085537 d-11 1 ,63752128d-16 

ELECTRON GAS CP/R =2.5 

3 L 6/88 E 1.00 0.00 0.00 

200.000 1000.000 1 0.0 0.0 
2 . 50000000d+00 0 . 00000000 d +00 

0 . 00000000 d + 00 0 . 00000000 d +00 

1000.000 6000.000 1 0.0 0.0 


5 . 01939380d-06 
3 99998190d+02 -1 . 16919095d+01 
- - - - 8569.103 


3.0 9.0 0.0 


6 ,92832217d-05 -8 . 52371794d-08 
1 ,93921299d+09 -1 . 71259786d+01 


3.0 9.0 0.0 


8569.103 
9 . 78927 37 1 d-07 


u.u X . V C . . u , SJ « * ~ - 

7 94573202d+01 -8 . 42554949d~0 3 ~ • - ■ - - -- 

0. 00000000 d+ 00 2 . 96 003103d+06 -6 ,63681009d+02 


0 . 00000000 d + 00 
0 . 00000000 d +00 


0.00 

0.0 0.0 
0 . 00000000 d +00 
0 . 00000000 d +00 
0.0 0.0 0.0 
0 . 00000000 d +00 


0.00 0 
0.0 0.0 


0.00055 
0.0 0.0 
0 . 00000000 d +00 


0.000 
6197 .928 
00000000 d + 00 


U , UUUOUUUWU 1 UV v. w w v ~ ^ ~ W - 

7 95375000d+02 -1 . 17208127d+01 


0.0 0.0 0.0 

0 . 00000000 d +00 


u , UUUUUUUUU 1 _ ; 

0 . 00000000d+00 -7 . 9537 5000d+02 
0.0 0.0 0.0 0.0 0.0 0.0 
0 . 00000000 d + 00 
-7 . 95375000d+02 


6197.928 
0 . OOOOOQOOd+OO 
1 .17208127 d+01 
6197.928 
0 . 00000000 d + 00 
1 .17208127 d+01 


2 . 50000000d+00 
0 . 00000000 d +00 

6000.000 20000.000 1 0.0 0.0 --- --- 
2 . 50000000d+00 0 . 00000000 d +00 0 . 00000000 d +00 

ol 00000000 d + 00 0 . 00000000 d +00 0 • 00 SSS 000 ^ + 00 4.'9 7 * 

F 2 Fluorine gas. TPIS 1989, vl, pt2, p 73. Q00 

2 TPIS89 F 2.00 0.00 0.00 0.00 0.00 ° ^ j * 7 - 99 £ 81 8825:106 

hsasKl, 1$%®$ Jisssass 

Fe(a) Iron , Lambda transition at 1092K. JANAr , riAK.i^/o. 

9 J 3/78 FE 1.00 0.00 0.00 0.00 0.00 1 55.84700 „ 0 ?;° 0 2g 

Y3V78 FE 1 n lrm Al U C 0 y !S al - HS F ' T6 o 97 3 8 - 55.89700 0.000 

9 ttilsZSMD^^ O^OOOOOOOOIHOO 0 . 000000000 WOO 

S:OOOOOOOOOD+O0 OIOOOOOOOOOD+OO 0. 000000000 D+00-5. 5497 88 07 0D+ 09 6 . 678229890D+01 
Iron Liquid. JANAF^ MAR. 1978. r r- os -rnn nnnn 

i i V7* FF 1 00 0.00 0.00 0.00 0.004 55.84700 0.000 

5. S!5383329D+00 0 6?000000060D+06°0. 000000000 d!oO ; 0 ®°5595123Dto3-2 ‘ 948078015^01 
0 . OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 0 . OOOOOOOOQD+OO-l .269795123D 
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TABLE VI. - Continued. 


Ge( cr ) 

2 TPIS91 GE 1.00 

200.000 <400. 
-2 . 3965037 ld+05 

0 . 00000000 d+ 00 

400.000 1211. 
-1 .83824135d+04 

0 . OOOOOOOOdt 00 
Ge< 1 ) 

1 TPIS91 GE 1.00 
1211.400 6000. 

3 . 31 94 98 08 d+ 0 0 
0 . 00000000d+00 
H2 

3 TPIS78 H 2.00 

200.000 1000 . 
4 . 07832231d+04 - 

-1 . 20286016d-08 
1000.000 6000. 
5 . 603 123 38 d + 05 - 
5 . 93662S25d-l 1 - 
6000.000 20000. 
4. 9667 16 13d) 03 - 
-1 .37180973d-ll 
He 

3 LI 0/9 0 HE 1.00 


Germanium Cubic. TPIS 1991, v2, ptl, p308, pt2 p268. 
0.00 0.00 0.00 0.00 1 72.61000 
000 5 -2.0 -1.0 0.0 1.0 2.0 0.0 0.0 0 0 

3 . 1505687 3d+03 -1 . 33393959d+ 01 
0. 00000000 d+ 00 0 . 00000000d+00 

4003-2.0 0.0 1.0 0.0 0.0 

2.89817304d+00 3 . 59165939d-04 


0.000 
4636 .360 
3 . 64799385d-02 -2 . 9421 01 33d-05 
1 .61388131d+04 7 . 939201 5Sd+01 

0.0 0.0 0.0 4636.360 

0. 00000000 d +00 0 . 00000000d+00 


0 . 00000000d+00 0 . OOOOOOOOd +00 -9 . 43386385d+02 -1 . 2986697 ld+ 0 1 

Germanium Liquid. TPIS 1991, v2, ptl, p308, pt2 p268. 
nftft „ 0.00 0.00 0.00 2 72.61000 0.000 

000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4636 360 

0 . 00000000d+00 0 . 00000000d+00 0. OOOOOOOOd +00 0 . 00000000d+00 

0 . 00000000d+ 00 0 . 00000000d+ 00 3 . 27899664d+03 -1 18599295d+01 

Hydrogen. GLUSHKO ET.AL. vl, P t2, 1978, pp31-32. 

0.00 0.00 0.00 0.00 0 2.01588 0 000 
000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 8468 102 

8 . 00918545d+02 8 . 21 47 016 7d+ 00 -1 . 26971436d-02 1 . 75360493d-05 

0 . 00000000d + 00 2 .6P.?4S438d + 03 - 3 . 0437 8866 d+ 0 1 

0.0 1,0 2.0 3.0 4.0 0.0 8468.102 


3 . 36809316d-12 
000 7 -2.0 -1.0 
8 . 37 1 491 34d+ 02 
3.6069957 3d-l 5 

000 7 -2.0 -1.0 
3 . 14744312d+05 

1 . 6 0537 46 0d-16 


2 . 97536304d+00 
0 . 00000000d+00 
0.0 1.0 2.0 


1 . 25224993d-0 3 -3 . 74071842d-07 
5 . 3398 1 58 5d + 03 -2 . 20276405d+00 

3.0 4.0 0.0 8468.102 

7 . 98388 7 50d +0 1 -8 . 4145041 9d-03 4 . 75306044d-07 

0 . 00000000d+00 2 . 48835466d+06 -6 . 6 9 5524 1 9d+ 02 


200.000 1000. 
2. SOOOOOOOd* 00 
0 . OOOOOOOOd +00 
1000.000 6000. 
2. 50000 000 d+ 00 
0. OOOOOOOOd +00 
6000.000 20000. 
4.496577 1 7d+0o - 
-2. 6 232241 2d- 1 3 
Hg( cr ) 

1 J 12/6 1 HG 1 . 00 

100.000 234. 
— 3. 1 84 5So r.8 d+ U 3 

0. 000000 OOd+OO 
HgC 1 ) 

2 J12/6 1 H ; 1 . 00 

234.290 600. 

1 . 0583223 ^ 1+05 - 
-1 .2931 531 od -0,’ 

6 0 0 . 0 0 u 2 000. 
7 . 913801 54d+05 - 
-1.51041551d-09 
I2(cr) 

1 TPIS89 I 2.00 

200.000 38e . 
-3 . 9l590252d+ 06 

2 . 0/924325d-05 - 
I2C 1 ) 

1 TPIS89 I 2.00 
386.750 6000. 

9 . 56821268d+ 00 
0 . 00000000d + 00 
K( cr ) 

1 CODA89 K 1.00 
200.000 336. 

-1 .02203174d + 05 
0 . 00000000d + 00 
KC 1 ) 

1 C0DA89 K 1.00 
336.860 2200. 

-3.93579278d+03 - 
-3 . 706 1 3204d- 1 1 


Helium. NSRD5-NBS 35, 1971. Temperature cutoff. 
0.00 0.00 0.00 0.00 0 4.00260 
000 1 0.0 0.0 0.0 0.0 0.0 0.0 00 00 
0 . 00000000d+00 


0 . 00000000d+00 
0 . OOOOOOOOd +00 
0001 0.0 0.0 
0 . 000000 00d+00 
0 . 00000000d+00 
000 7 -2.0 -1.0 
2 .76520860d+03 
4 . 34087 8 84 d- 18 


- 0.00000000d+00 

0 . 00000000d+00 -7 . 45375000d+02 

0.0 0.0 0.0 0.0 0.0 0.0 


0 . 00000000 d+ 00 
-7 . 45375000d +02 
3.0 4.0 0.0 


0.000 
6197.428 
0 . 00000000d+00 
9 . 28723974d-01 
6197.428 
0 . 00000000d+00 
9 . 28723974d-01 
6197.428 
6 . 69027 627 d-09 
•5 . 05672478d+00 


0 . 00000000d+00 
0 . 00000000d+00 

0.0 1.0 2.0 ... 

3 . 19328263d+00 -9 . 1 1889220d-05 
0 . 00000000d+00 2 . 11382740d+04 

Mercury Tetragonal Crystal. JANAF, Dec. 1961. 

0.00 0.00 0.00 0.00 1 200.59000 

290 4 -2.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0 

3 . 46442487d+00 -4 . 0548646 ld-03 1 . 76628113d-05 0 . 00000000d+ 00 

0 . 00000000 d+ 00 0 . 00000000d+00 -1 . 28245434d+03 -1 . 13201 016d+0 1 

Mercury Liquid. JANAF, Dec. 1961. 

0.00 0.00 0.00 0.00 2 200.59000 0.000 

000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 9343.000 

1 . 99382117d+03 1 . 88057 375d + 01 -5 . 99466940d-02 1 . 22832483d-04 


0 . 000 
9343.000 


5 . 53072552d-l 1 
000 7 -2.0 -1.0 
3 . 95630498d+03 
1 . 87203419d-13 


7 . 91675530d+03 -9 . 06485332d+01 
3.0 4.0 0.0 9343.000 
-8. 1539226 6d-03 4 . 97046569d-06 
2.2137 5986 d + 04 -6 . 07242904d+01 


0 . 00000000d+00 
0.0 1.0 2.0 
1 . 10646079d+01 

_ __ 0 . 00000000d>00 ^ u 

Iodine Rhombic Crystal. TPIS 1989, vl, pt2, p315. 

0.00 0.00 0.00 0.00 1 253.80894 0.000 

750 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 13196.000 

9.17 546472d+04 -8 . 929786 54d+02 4 . 68534133d + 0 0 -1 . 36091945d-02 

1 .29598302d-08 0 . 00000 000d+00 -3 . 92659648d+ 05 4 . 43738168d+03 

Iodine Liquid. TPIS 1989, vl, pt2, p315. 

0.00 0.00 0.00 0.00 2 253.80894 

000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 

0 . 00000000d+00 0 . 00000000d+00 -1 . 20445382d+03 -3 . 637326l6d+6I 

Potassium Cubic Crystal. CODATA 1989, p257 . 

0.00 0.00 0.00 0.00 1 39.09830 0.000 

860 4 -2.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0 7088.000 

1 . 33375201d+01 -5 . 58099071d-02 9 . 01300905d-05 0 . 00000000d+00 

0 . 00000000d+00 0 . 00000000d+00 -2 . 63506242d+0 3 -5 . 61537649d+01 

Potassium Liquid. CODATA 1989, p257 . 

000 0.00 0.00 0.00 2 39.09830 0.000 

000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 7088.000 

4 . 54722866d+01 4 . 84524269d+00 -3 . 08354487d-03 2 . 01554768d-06 

5 . 03283971 d-1 5 0 . 00000000d+00 -8 . 07563697d+02 -1 . 83664092d+01 


0.000 
13196.000 
0 . 00000000d+00 
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Kr 

3 110/90 KR 


Krypton. NSRDS-MBS 35, 1971. Temperature cutoff. 
1.00 0.00 0.00 0,00 0.00 0 83.80000 


200.000 1000.000 1 0.0 0.0 
2 . 50000000d+00 0 . 00000000d+00 

0 0 0000000 d+ 00 0 . 00000000d+00 

1000.000 6000.000 1 0.0 0.0 


2 . 50000000d+00 
0 . 00000000d+00 


0.0 0.0 0.0 
0 . 00000000d+00 
0 . 00000000d+00 
0.0 0.0 0.0 
0 . 00000000d+00 
0 . 00000000 d + 00 
0.0 1.0 2.0 


0.0 0.0 0.0 
0 .00000000d+00 
-7.95375000d+02 
0.0 0.0 0.0 
0. 00000000 d + 00 
-7 .95 37 5000 d+ 02 
3.0 9.0 0.0 


5.58583797d-02 -9 . 02629981d-06 
1 . 31023881d+07 3 ,65229315d+03 


0 . 00000000d+00 

0 . 00000000d+00 

6000.000 20000.000 7 -2.0 -1.0 
-2 63908780d+09 1 . 65979315d+06 -9 . 209557 1 5d+02 

1 ". 9998999 3d- 1 0 -2 . 20230087 d-1 5 0 . 00000000d+00 - _ ... 

Li(cr) Lithium Crystal. Gurvich 1982,vIV,pt l,p295;pt 2,p286. 

2 TPIS82 LI 1.00 0.00 0.00 0.00 0.00 1 6.99100 

200 000 298.150 3 -2.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 
-9 . 86 06 5231 d+ 03 2 . 30932385d+00 2 . 67 166372d-03 

0 00000000d+00 0 . OOOOOOOOd+QO 

298.150 953.690 3 -2.0 0.0 

7 . 23882507 d+09 1 . 57031923d-01 

0 . 00000000d+00 0 . 00000000d+00 

Li(l) 

1 TPIS82 LI 


0.000 
6197.928 
0 . 00000000d+00 
5 . 99095651 d +0 0 
6197.928 
0. 00000000d+00 
5 . 99095651d+00 
6197.928 


0.00000000d+00 


0.000 
9632.000 
0 . 00000000d+00 


L « D r lOO J / LU U J u • uuwwwwvwvi - wv 

0. 00000000 d+ 00 -8 . 38853612d+02 -1 . 09788169d+01 

. _ _ A » a /./to n n n 


0.0 0.0 0.0 

0 . 00000000d+00 


1.0 0.0 0.0 

6 .77090915d-03 

0.00000000d+00 -1 ,09999739d+02 

Lithium Liquid. Gurvich 1982,vIV/pt l>p245;pt 2>p2o6. 
1.00 0.00 0.00 0.00 0.00 2 6.99100 


9632.000 
0 . 00000000d+00 
9 . 96176998d-01 


0.000 


0.000 
9979.161 
. 00000000d+00 


6 c ^ a o n 600Q 000 9 0.0 1.0 — 2.0 2.0 0.0 0.0 0.0 0.0 9632.000 

t 7 5S7'»393d+00 -6 . 33230391d-09 2 .96556923d+09 3 . 1607 3998d-07 0 . 00000000d+00 

0 ! 00000000d+00 0 ! 00000000d+00 0 . 00000000d+00 -7.29911669d+02 -1.70127965d+01 

Mg(cr) Magnesium Hexagonal Crystal. Alcock, JP £ PD .,;; ' 92 • n nnn 

2 3 RD 92 MG 1.00 0.00 0.00 0.00 0.001 29.30500 . “??? 

100 000 298.150 5 -2.0 0.0 1.0 2.0 3.6 0.0 0.0 0.0 9979.161 

_ c 6 i???S13d+03 1 95817 372d+00 1 . 33020967d-02 -9 . 09885850d-05 9 ,75933910d-08 

0 ! 00000000d+00 oiOQOOOOOOd+OO 0.00000000d+00 ~ 7 - 75997201 J + J 2 ~ 6 - 9897 J| 79 d I°i 
nnn 6 -? 0 00 1.0 2.0 0.0 0.0 0.0 O.u / ? . i o ± 

-2 86 0 06 03Qd+04 * 3 . 39887738d+00 -7 . 2«396266d-0« 1 *^^M19d-06 J * 52s97 366 d+0 1 

0 . 00000000d+00 0 . 00000000d+00 0 . 0 0 0 0 0 00 0d+00 -1 . 08951991 d+03 -1 . 54597366 d+0 1 

MqCI) Magnesium Liquid. Alcock, JPCRD ?ncnn 

1 SRD 92 MG 1.00 0.00 0.00 0.00 0.00 2 24.30500 

923 000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0-0 

4 12531827d+00 0 . 00000000 d +00 0 . 0 0000000 d + 00 0 . 00000000 d +00 0 . , - - - -- _ - 

0 00000000 d +00 olooooooood+oo 0 . 00000000 d +00 -6 .58991948 d+ 02 -1 . 937 8 2858 d+ 01 

HN 1 . 00 H " 9 nr al 0 hO 00 CryS J al 06 J# Ko S ? P . 93805 0.000 

-1 233096191D+09 0 2°55096i3i3D+o6°2.958139i93D-63-l 0 699895658D : 06 7 . 53577996 0 D-1 0 

o’ 000000 0 0 0D+00 O.OOOOOOOOOD+OO 0 .OOOOOOOOOD+OO- 9 .I 9773 I 69 OD+O 2 - 1 . 156 925686 D+01 

Y5V67 MN l.OO Man9 0 n OO e Be o!oo rySt o!oO TdoT” M . 93805 0.000 

-6 198208160D+06^9^902899500D+0i-7.569603i90D-02 9°819965190D : 05-1 . 07997667 9D-08 
0 !f)OOOOOOOD+00 O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO-2. 77 3218599D+09-2. 778897 099 D+02 

"^9/67 MN 1 . 00 Man9 o n or G ToO CryS J a i6 J ToO S I P ’ 19 56.93805 0.000 

-5 7 16 587660 D+06^i°276906176D+oi-3. 306229750 D- 03 O^OOOOOOOOD+OO O.OOOOOOOOOD+OO 

0 OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0 . 000000000 D+ 00-1. 357 8986 58 D+09 -7 .887772990 D+01 

Mn(d) Manganese Delta crystal. JANAF Sep. 1967. _ 

1 J 9/67 MN 1.00 0.00 0.00 0.00 0.00 9 59. 93805 0.000 

u nnn 1 519 000 3 -2 0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 9999.000 

-d d?rq« 575 nn +06 10 2529 0927 D+oi-l . 835839690D-03 O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 
0 OOOOOOOOOD+OO O .OOOOOOOOOD+OO 0 .00 00000 00D+00-1 .03519556 5D+09-6 .22177 919 0D+ 01 

mh 1 .oo H * n, TK* Li o u 5o- Too S * P o”"5 M.03005 o.jjg; 

5 535J83324D+00 0 6?OOOOOOOOOD+O6°0 . OOOOOOOOOD+OO oToOOOOOODioO O.OOOOOOOOOD+OO 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO-9 . 396236720D+02 2.853633820D 01 
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Mo(cr) Molybdenum Crystal. JANAF Mar. 1978. 

3 J 3/78 MO 1.00 0.00 0.00 0.00 0.00 1 95.94000 0 000 

200.000 1000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 4585 000 

-4. 961689500 D+ 04 4 . 280941440D+02 7 .671983260D-01 5 . 731518660D-03-6 . 381641800D-06 
3. 708192890 D- 09-7 . 917348490D-13 0 . 0 000000 OOD+OO-3. 039584742D+03-1 . 230466896 D+00 

1000.000 2200.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 4585 000 

-3. 6160127 60 D+ 06 1 . 473986 432D+04-2 . 135564398D+01 2 . 1 175907 04D-02-9 . 78487887 0D- 06 

2. 49487 1 27 0 D- 0 9 -2 . 42096 5400 D- 13 0 . OOOOOOOOOD+OO-8 . 97 397 234 0D+ 04 1. 506415472 D+ 02 

2200.000 2896.000 4 -2.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0 4585.000 

-5.425151160D+07 6 . 4561250 1 0D+01-3 . 577 92668 0D -02 6 .2152118500-06 0 . OOOOOOOOOD+OO 

0.000000000 D+00 0. OOOOOOOOOD+OO 0. 000 OOOOOOD+OO-9 .517441 940D+04-4 . 28 505539 0D+ 02 
Mod) Molybdenum Liquid. JANAF Mar. 1978. 

1 J 3/78 MO 1.00 0.00 0.00 0.00 0.00 2 95.94000 0.000 

2896.000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4585 000 

4 . 528949992D+0 0 0 . OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 
O. OOOOOOOOOD+OO 0. OOOOOOOOOD+OO 0. OOOOOOOOOD+OO 2. 0217 39 162 D+ 03-2. 28 0808914 D+ 01 

N2 Nitrogen. GLUSHKO ET.AL. vl, pt2, p207, 1978. 

3 TPIS78 N 2.00 0.00 0.00 0.00 0.00 0 28.01348 0.000 

200.000 1000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 8670.104 

2.21037122d+04 -3 . 81846 145d+02 6 . 08273815d+00 -8 . 53091381 d-03 1 . 384646 1 0d-05 

-9 .62579293d-09 2 . 51 97 056 0d~l 2 0 . 00000000d+00 7 . 10845911d+02 -1 . 07600320d+01 

1000.000 6000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 8670 104 

5 . 877 09908d+05 -2 . 23924255d+03 6 . 06694267d+00 -6 . 13965296d-04 1 . 49179819d-07 

-1 .92309442d-ll 1 . 06194871d~15 0 . 00000000d+00 1 . 28320618d+04 -1 . 58663484d+01 

6000.000 20000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 8670 104 

8 . 30971200d+08 -6 . 42048187d+05 2 . 02020507d+02 -3. 06501961d-02 2 . 48685558d-06 

-9 . 7057 9208 d- 11 1 . 4375167 3d-15 0 . 00000000d+00 4 . 9385066 3d+06 -1 . 67204791d+03 

Na(cr) Sodium Cubic Crystal. CODATA 1989, p254. 

1 C0DA89 NA 1.00 0.00 0.00 0.00 0.00 1 22.98977 0 000 

200.000 371.010 4 -2.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0 6460.000 

-3 . 58 4 4 57 96 d+ 04 6 . 47941 467d+00 -1 . 89869733d-02 3 . 352387 08d-05 0 . 00000000d+00 
0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 -1 . 5043197 4d+03 -2 . 67778303d+01 

Nad) Sodium Liquid. CODATA 1989, pZ54. 

1 CODA89 NA 1.00 0.00 0.00 0.00 0.00 2 22.98977 0 000 

371.010 2300.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 6460000 

2.69483872d+04 -2 . 31901391d+02 5 . 16243895d+00 -3 . 058576 02d-03 1 .69641061d-06 

-1 .51964196d-10 1 . 96287017d-14 0 . 00000000d+00 2 . 84218762d+02 -2 . 225766 06 d+01 

Nb(cr) Niobium Crystal. JANAF, Dec. 1973. 

3 J12/73 NB 1.00 0.00 0.00 0.00 0.00 1 92.90638 0 000 

200.000 1000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 5241 000 

-4. 254811830 D+ 04 3.875297290D+02 1 . 184449627D+00 4 . 507436940D-03-5 . 23209247 0D-06 
3. 513452330 D- 09-9 . 507606910D-13 0 . OOOOOOOOOD+OO-2 . 864449417D+03-2 . 44297 449 4D+00 

1000.000 2000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 5241.000 

2. 530 146 38 4D+ 07-1 .0867768880+05 1. 931042091 D+ 02- 1. 7291788 28 D- 01 8. 68036858 0D- 05 

-2.268651192D-08 2 . 440192492D-12 0 . OOOOOOOOOD+OO 6 . 4786 1 5100D+05-1 . 285277905D+03 

2000.000 2750.000 5 -2.0 -1.0 0.0 1.0 2.0 0.0 0.0 0.0 5241.000 

2. 7 81 944995 D+ 08-5 . 202613500D+05 3 . 68 45921 50 D+ 02-1 . 1 429067 96 D- 01 1 . 368122224D-05 
0 . OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 3.554615290D+06-2 .814060475D+03 

Nbd ) Niobium Liquid. JANAF, Dec. 1973. 

1 J12/73 NB 1.00 0.00 0.00 0.00 0.00 2 92.90638 0.000 

2750.000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5241.000 

4. 0257 33326 D+00 0 . OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 
0. OOOOOOOOOD+OO 0. OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 1.427048829D+03-1.857964562D+01 

Ne Neon. NSRDS-NBS 35, 1971. Temperature cutoff. 

3 L10/90 NE 1.00 0.00 0.00 0.00 0.00 0 20.17970 0.000 

200.000 1000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6197.428 

2.50000000d+00 0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 -7 . 45375000d+02 3 . 3553227 2d+00 

1000.000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6197.428 

2 . 50000000d+00 0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 -7 . 45375000d+02 3 . 35532272d+00 

6000.000 20000.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 6197.428 

6 . 26181560d+07 -3 . 81 071 521d+04 1 . 19019437d+01 -1 . 20827544d-03 8 . 59337454d-08 

-3. 246 08523d- 12 5 . 17340351d-17 0 . 00000000d+00 3 . 01326057d+05 -7 . 79987192d+01 
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tsiu i. i.»» Hi :TfrTs i T^FrA i “ 3 < 6 TrrF' 
T^LWila f 

5 . s ^S. s *|l l i*i « . 1 .; si k ! i-s h s ss si? ! ?s ib : 


1 i 140296S89D-05 0 . OOOOOOOOOD+OO 0 
631.000 1200.000 7 -2.0 -1.0 

1 0 38 0 28 36 2 D+ 09 -6. 825276110 D+ 06 1 


000000000 D+ 00-1 . 7 4587 4248D+07 8. 160018820 D+ 04 
0 0 1.0 2.0 3.0 4.0 0.0 4786.000 
.857903283D+04-2.678491662D+01 2 . 158258231D-02 


IP 5 S- » i: « K? ° K ? v ™ T- 115 ”^SS 


lihhlltlKb's : SsssMsisKjS-ijlfB^ssIjSi-s 

Ni(l) Nickel Liquid. JANAF Dec. 1976. n 000 

1 J12/76 NI 1.00 0.00 0.00 0.00 0.00 2 58.69340 0.00U 

4 679890938 D+00^6°OOOOOOOOOD+ 00^0. OOOOOOOOOD+OO 0°600000000D+00 0 . 0000000 00D+0 0 
OOOOOOOOOdD+OO (KOOOOOOOOOD+OO 0. 000000000 D+ 00-3. 21 37 45510 D+ 02~2. 335451943 D+ 01 
02 Oxygen. Gurvich et al. vl, pt 2, p9, 19 ®(‘ OQRRn n nfiO 

3 TPIS89 0 2.00 0.00 0.00 0.00 0.00 0 31.9988 

-3 42556 269d+ 04° ' 4^84699986 d+ 02^ l?il90li|woS 4 ! 29388^ A3d-03 -6.83627313^07 

o . 00000000d+00 -3 . 39145434d+03 
6.0 1.0 2.0 
1 ,81972949d+00 


-2.02337478d-09 1 . 03904064d- 12 

1000.000 6000.000 7 -2.0 -1.0 

-1 03793994d+06 2 . 34483275d+03 

2 . 0537241 ld-1 1 -8 . 19349062d-16 

6000.000 20000.000 7 -2.0 -1.0 
4 . 97515261d+08 -2 . 866 02339d+05 

-7 . 42087 888 d- 12 7 . 27744063d-17 

P(cr) 

1 TPIS89 P 1 


0 00000000d+00 -1 .68901253d+04 
0.0 1.0 2.0 3.0 4.0 0.0 


1 !84969912d+01 
3.0 4.0 0.0 8680.104 

1 !26784887d-03 -2 . 188 07 1 42d-07 
1 ,73871835d+01 
8680 .104 


tf&His&i ilissiniss -i:?p?^s 7 2 

00 -~Sr ‘ ..coo 


P(i) Phosphorus Liquid. TPIS 1989. q7 t 7 /- 0 000 

1 TPTS89 P 1.00 0.00 0.00 0.00 0.00 2 30.97376 u.uuu 

3 141496011 D+00^0?OOOOOOOOOD+ 00^0. 000000000D+0O 0°o|oOOOOOOD+00 0. . 0 OgJJjjJJ j+J® 
OOOOOOOOOOD+OO 0 .OOOOOOOOOD+OO 0. 000000000 D+ 00-8 . 6 214 9 5540 D+ 02 1.2722750 2D 

Tifjs,, PB vf 17-f; ivv ’ ?vi°r ^ 

1:lsu!!i?n!lK»K -LinSJH«!|4;i^S«i liiSSSKS 

PkM 'i Lead Liquid. TPIS 1991# vl# p400# v2# 

1 TPIS91 PB 1.00 0.00 0.00 0.00 0.00 2 207.20000 

Rbci) Rubidium Liquid. CODATA 1989. p260. 

2 C0DA89RB 1.00 0,00 0.00 0.00 0.00 2 4 0 0 0 748? OoS 

l .:fs?ote " 5:SI§ iH^s 

i!®s JtaaaibElS -s!&«sk» -liisalawas -s:5ss«ass 


0.000 
6870 . 000 
-5.23181763d-ll 
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SCa) Sulfur Alpha Crystal. TPIS 1989. 

1 TPIS89 S 1.00 0.00 0.00 0.00 0.00 1 32.06600 

200.00'! 368.300 4 -2.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0 

-1. 0357 107 7 9 D+ 04 1.8667669 38 D+ 00 4. 256 140250D-03-3 . 26 525227 0D- 06 
0. 000000000 D+00 O.OOOOOOOOOD+OO 0. 000000000 D+00-7. 51 6 38 9580 D+02- 
SCb) Sulfur Beta Crystal. TPIS 1989. 

1 TPIS89 S 1.00 0.00 0.00 0.00 0.00 2 32.06600 

368.300 388.360 2 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 

2 . 080514131D+00 2 . 440879557D-03 0 . OOOOOOOOOD+OO O.OOOOOOOOOD+OO 
O.OOOOOOOOOD+OO 0. 000Q00000D+00 0. 000000000 D+00-6. 8527 14730 D+ 02- 
SC1) Sulfur Liquid. TPIS 1989. 

5 TPIS89 S 1.00 0.00 0.00 0.00 0.00 3 32.06600 

388.360 428.150 4 0.0 1.0 -2.0 2.0 0.0 0.0 0.0 0.0 

2. 37 6 8606 93D+ 03-7 . 888076 026 D+00 -6 . 366 550765D+07 7 . 376076522D-03 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0.000000000 D+00-6. 356 59492 0D+ 05- 

428.150 432.250 3 0.0 1.0 2.0 0.0 0.0 0.0 0.0 0.0 

6 . 9285223 06 D+ 03-3 . 254655981D+01 3 . 824448176D-02 O.OOOOOOOOOD+OO 
0 . OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0. 00 00 0 00 0 0D+00-9 . 83222268 0D+ OS- 

432. 250 453.150 3 0.0 1.0 2.0 0.0 0.0 0.0 0.0 0.0 

1 .649945697D+02-6 . 843534977D-01 7 . 315907973D-04 O.OOOOOOOOOD+OO 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0. OOOOOOOOOD+OO -2 . 6 388 46 929 D+ 04- 

453.150 717.000 4 0.0 1.0 -2.0 2.0 0.0 0.0 0.0 0 0 

-2. 4410097 53 D+ 01 6 . 090352889D-02 1 . 97 2984578D+06-3 . 7 440691 03D-05 

O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 1 113013440D+04 

717.000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3. 848 693429 D+00 O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 
O.OOOOOOOOOD+OO O.OOOOOOOOOD+OO 0. 000000000 D+00 -8. 284 5898 30 D+ 02- 

Si ( cr ) Silicon Cubic. TPIS 1991, vl, p237 , v2, p220 

2 TPIS91 SI 1.00 0.00 0.00 0.00 6.00 1 28 08550 

200.000 298.150 3 -2.0 0.0 1.0 0.0 0.0 0.0 0.0 0 0 

2 . 10202168d+00 
0 . 00000000 d+00 


0.000 
4412.000 
O.OOOOOOOOOD+OO 
7 . 96 1 066 980D+00 

0.000 
4412.000 
0 . OOOOOOOOOD+OO 
8. 607846750 D+00 

0.000 
4412.000 
0 . OOOOOOOOOD+OO 
1 .186929589D + 04 
4412.000 
O.OOOOOOOOOD+OO 
3. 154806751D+04 
4412.000 
O.OOOOOOOOOD+OO 
7 .681730097D+02 
4412.000 
0 . OOOOOOOOOD+OO 
1 . 363174183D+02 
4412.000 
0 .OOOOOOOOOD+OO 
1 .736128237D+01 


1 .80922055d-03 0 . 00000000d+00 

0 . 00000000d+00 -7 .8506 3521 d+ 02 


1.0 0.0 0.0 
3 . 97 516697 d-04 


0.0 0.0 0.0 
0 . 00000000d+00 


0 . 00000000d+00 -1 . 04294723d+03 
TPIS 1991, vl, p237 , v2, P 220. 


-2. 323538 21 d+ 04 
0. 00000000d+00 

298.150 1690.000 3 -2.0 0.0 

-5. 2325597 3 d+ 04 2.85016942d+00 

0 . 00000000d+00 0. 00000000d+00 

SiCl) Silicon Liquid. 

1 TPIS91 SI 1.00 0.00 0.00 0.00 0.00 2 28 08550 

1690.000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 . 271 38941 d+0 0 0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 4 . 882667 1 ld+03 

5 ? (cr > Tin CrI, tetragonal. TPIS 1991, ptl, p350, pt2, 

1 TPIS91 SN 1.00 0.00 0.00 0.00 0.00 1 118.71000 

200.000 505.118 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 

-9. 97024407 d+ 05 1 . 86499389d+04 -1 . 39295611d+02 5 . 65260001d-01 

1 . 39820635d-06 -6 . 46 558470d-l 0 0 . 00000000d+00 -8 ,47956756d+04 

Tin Liquid. TPIS 1991, ptl, p350, pt2, p300. 

1 TPIS91 SN 1.00 0.00 0.00 0.00 0.00 2 118.71000 

505.118 4700.000 4 0.0 1.0 -2.0 2.0 0.0 0.0 0.0 0.0 

3 . 0289217 3d+00 2 . 53171865d-04 9 . 84784431d+04 -1 . 96042822d-08 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 2 . 2096517 0d+02 

Sr(a) Strontium Alpha Crystal. Alcock, JPCRD 1992. 

2 SRD 92 SR 1.00 0.00 0.00 0.00 0.00 1 87 62000 

100.000 298.150 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 

-4. 15030815 d+ 03 1 . 55984581d+02 -2 . 62349821d-01 2 . 94539370d-02 

2.40106673d-07 -1 . 70879069d-l 0 0 . 00000000d+00 -1 . 4557997 0d+03 

298.150 820.000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 

1 .29434497d+05 -1 .64609315d+03 1 . 1 1 1 06 993d+01 -1 . 97361897d-02 

-2 . 16329158d-08 6 . 5077 5144d-12 0 . 00000000d+00 7. 15997736c! 

Sr(b) Strontium Beta Crystal. Alcock, JPCRD 1992. 

1 SRD 92 SR 1.00 0.00 0.00 0.00 0.00 2 87.62000 

820.000 1041.000 2 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 

3 . 19032631d+00 4 .83732655d-04 0 . 000C 00Q0d+00 0 . OOOOOOQOd+OO 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 -8 . 56099126d+02 

Sr(l) Strontium Liquid. Alcock, JPCRD 1992. 

1 SRD 92 SR 1.00 0.00 0.00 0.00 0.00 3 87.62000 

1041.000 6000.000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4 . 45005178d+00 0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 -9 . 43194037d+02 


0 .000 
3217.471 
0. 00000000d+00 
-1. 03842732 d+ 01 
3217.471 
0 . 00000000 d+00 
-1 .43896419d+01 

0 . 000 
3217 .471 
0 . 00000000d+00 
-1 .32661107d+01 
p300 . 

0.000 
6323.000 
-1 .22911721d-03 
7 . 31772689d+02 

0.000 
6323.000 
0. 00000000d+00 
-9. 08978377 d+00 


0.000 
6558.289 
1.21295032d-04 
3. 43525498d+00 
6558.289 
- 2.91069831d-05 

7 . 15997736d+03 -5 . 67135375d+01 

0 . 000 
6558.289 
0 . 00000000d+00 
1 . 15723843d+01 

0.000 
6558 . 289 
0 . 00000000d+00 
1 .88970339d+01 
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180.94790 
4.0 0.0 

-1 ,36662520d-02 2 

1 ,23607677d+03 -3 
3.0 4.0 0.0 

9 . 07878690d-01 -5 


Ti(cr) Tantalum Crystal. JANAF Dec. 197*.. 

\ n?/72 TA 1.00 0.00 0.00 0.00 0 • ® 0 ^ 

200.000 1000.000 7 -2.0 -1.0 0.0 10 ^.0 

1 . 51994043d+04 -4 . 927 1 4147d+02 6 . 8556 0442 d* 00 

-2!23563067d-08 7 . 38982999d-12 0 . 00000000d+00 

1000 000 2000.000 7 -2.0 -1.0 0.0 1-®, 

5:060«?°7d-10 -MlllUlid-lS 0 •OOJO.OO.d+.O -1 . 57096759d*03 1 

YJ.WtA ,. 0 . Tant S‘SS Ll TSo JA ToS aC - I'llz 130.94790 

5 3 o 32 i° 6 ” 6 dtoo°'o 0 ooooooood*o 6 0 o ° 6 0 0 0 0 6 0 o d? 6 0 0 ! OOOOOOOOd+OO 0 

0 : OOOOOOOOd+OO o:»0000000d*00 O.OOOOOOOOdJOO -7 43604205d.02 -2 
Th( a ) Thorium Alpha Crystal. CODATA 1787. P^'- 

5 CDDA89 TH 1.00 0.00 0.00 0.00 0.00 1 ^32.03|10 

-1 75324716d+04°'i°50522244d+02 2 . 27069476d.O0 2 . 0586i4S6d-03 -9 

4 . 310 7 96 39d-10 -7 95065689d-14 0 “ ? ° DAT A° 19>8 9 

'«>!>, 1H 1 . 0 „ ll '° r S“;„ Beta o C Sr tal 6 .r #T ''oTo 9 Z P23 ?i2. 03810 

4 1 48357108d^ 06^ ' 1^1999599 4 d+04°-1^09903656d+ 01 8 ! 3677i354d : 03 -1 

- . 8 2 5 „044,d-,0 0.000000000700 O.OOOOOOOOd.OO -7.7,020 , 8 ; 

l rnnA89 TH 1.00 0.00 0.00 0.00 0.00 3 232. 03810 

5 ^ 5 324968 0 d+ 00 ^ 0 ^ 00000000 d+ 0 6 ^ O^OOOOOOOdSoO 0 '. OOOOOOOOdioO C 
O.OoSoOOOOdtOO 0 000.000.d400 ^{OODOCOd^O »«9?‘pl30. ' " ‘ 

I C0DA89 TI 1.00 0.00 0.00 0.00 0.001 J7 . 88000 

200 000 900.000 7 “2.0 "1.0 0.0 1.0 2.0 5.0 h.U 

5 . 595 59866 d + 04 -8 . 27230199d+02 7 . 68909544d+00 

6 91 04858d~09 -9 . 8 521 57 6 3d- 1 3 0 . 00000000d+00 

900 000 1156.000 4 -2.0 0.0 1.0 2.0 0.0 

-n 8762357 ld+06 9 . 57 3 1 5324d+ 0 1 -7 .69238133d-02 

o'. 00000000 d + 00 0 . 00000000 d +00 0 '2 0 ° 00 °HJ^J 0 19 5 9 p230 

liCb) Titanium Beta Crystal. CODATA 1989, P^15U. 

i rnnaRQ TT 1 00 0.00 0.00 0.00 0.00 2 47.88000 

1 ‘ 32389 190d40^ < * 6^28 1078 30d+03°-8 B 06015b68d700 |:3M63930d-05 

; -sissii^ss - fceffid .“cSS!!?r:^r s iif 203 5 ; t ' 

1 rniwiRQ TT 1 OD 0 00 0.00 0.00 0.00 3 47.88000 

5 1 62871414 dto§“' 0 °O 00 O 0060 d+ 06 0 .? 6 oOo!oSod!io SlSooSioOOdioO 

s^i^ass'c^sivaarTK 6 : ; 

rnnA89 u 1 00 0.00 0.00 0.00 0,00 1 ° n 0 

200 000 942.000 7 -2.0 -1.0 0.0 1.0 2.0 3.1) ^.0 0*0 

l S6089926 d+04 2 31880168d+02 1 . 22794467d+0G 7 . 1 36 1 17 00d-03 

TumUi?'. -i.Ii’ItTMd-iz v?"° 2 SS 2 ?rm 4 8 p 4 i ' 

U ! b CODA89 U 1 00 U, "*"l“o 0?00* 0.00 0.1! !’ ^2^.02890 

1 C oa? 8 OQn 1049 000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

5 09951879d+ 00 ' 0 . 00000000 d +00 0 . 00000000 d +00 Q . \ _ 

n! nonoooood+oo 0.00000000d+00 o . OOOOOOOOd+OO -l-6 7 20|015 d+ 03 
life) Uranium Gamma Crystal. CODATA, 1989, P^^- 

l rnnA89 U 1 00 0.00 0.00 0.00 0.00 3 238.02890 

4 To^SS 5 dlSrnolio»So 2 d 42 o 0 o 0 6 Soo 2 iSod:oS S:Soo So ooSioo _ 

,‘o. 0 » 0 » 00 d 400 g-OOOOOOOOdd-OO 0 ,.. 0 .. 0 » 0 d ; .-3 831 ,18 
1 CODA89 U 1.00 0.00 0.00 0.00 °- 00 « , 2 ^ 8 S 2 n 90 

S&dJK’-rSd^liUi* 4°iS„ii2sdf6 «:?06««««»d-M • 

"!:SS««»4din -!:i!‘°77o”-15 S:o 0 000000d400 -5.95405859d403 - 


-1.14396776d-02 ] 

2 .9366 1 954d+03 -2 
0.0 0.0 0.0 
3.79991938d-05 ( 

-2.03802387d+04 -i 


0.000 
5681 .000 
,56146572d-05 
, 25207 47 5d+0 1 
5681 .000 
. 04 024 56 9 d- 04 
. 93530091d+03 

5681 . 000 
.94897 588d-06 
.97998287 d+01 

0 . 000 
5681 .000 
. 00000000 d +00 
. 597 36267 d+01 

0 . 000 

6350 . 000 
. 21661 476d-07 
. 857 17696d+0 0 

0.000 
6350.000 
. 87025534d-06 
.90805067 d+01 

0.000 

6350.000 
I. 00000000 d +00 
!.76007193d+01 

0.000 

4824.000 
L . 39210439H-05 
i . 9851367 3d+01 

4824 . 000 
) . 00000000 d +00 
l . 51627 018d+02 

0 . 000 
4824.000 
3.77346316d-06 
S . 17294291d+01 

0.000 

4824.000 
0 . 00000000 d +00 
3 . 07944348d+01 

0.000 

6364.000 
1 . 01803851d-05 
2 . 0359751 0d+00 

0.000 
6364 . 000 
0 . 00000000 d +00 
2 . 37803012d+01 

0 . 000 
6364.000 
0 . 00000000 d +00 
■1 . 9808 0904d+0 1 

0 . 000 
6364.000 
-1 .30945011d-07 
-1 ,66728821d+01 
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TABLE VI. - Concluded. 


V(cr) 

3 J 6/73 V 1.00 

200.000 600. 
2. 8451236 88 D+ 05-5 
-2. 26 0640255 D- 07 9 

600.000 1400. 
1 .37 157 55 05 D+0 6 -7 

-4.038278610D-09 5 

1400.000 2190. 
3. 77 97 18910 D+ 07-9 
0. OOOOOOOOOD+OO 0 

VC1) 

1 J 6/73 V 1.00 

2190.000 6000. 
5 . 557 032224D+00 0 
0 .0000000000+00 0 

W ( c r ) 

4 J 6/66 W 1.00 

200.000 1000 . 
-6. 824541410 D+ 03-2 
-9. 344133730 D~ 09 2 

1000.000 2600. 
5. 529261560 D+ 05~2 

-2.354712350D-10 2 

2600.000 3200. 
-1 .793299468D+08 2 

0. 000000000D+00 0 

3200.000 3680. 
-1. 603114678 D+ 08 1 

0. OOOOOOOOOD+OO 0 
W(l) 

1 J 6/66 W 1.00 

3680.000 6000. 
4 . 2773416 59 D+ 00 0 
0. OOOOOOOOOD+OO 0 

Xe 

3 L12/91 XE 1.00 
200.000 1000 . 

6 -60802392d-03 - 
-1. 64711078 d- 15 

1000.000 6000. 

1 .10419906d+03 - 

-1. 04849430 d- 13 
6000.000 20000. 

1 . 12165502d+09 - 
1 . 11007713d-10 - 
Zn( cr ) 

1 CODA89 2N 1.00 
200.000 692. 

3 . 7 0205418d+05 - 
-1 .67 536697 d~07 
Zn(l) 

1 CODA89 ZN 1.00 
692.730 6000. 

3 . 77653043d+00 
0 . 00000000d+00 
Zr(a ) 

1 J 6/79 ZR 1.00 
200.000 1135. 
-1. 1536 9959 d+ 04 
1 .59720357d-09 - 
Zr(b) 

1 J 6/79 ZR 1.00 

1135.000 2125. 
-1 .06298870d+06 

7.69131718d-10 - 
ZrCl) 

1 J 6/79 ZR 1.00 

2125.000 6000. 

5 . 03216666d+00 
0.00000000d+00 


Vanadium Crystal. JANAF Jun.1973. 

0.00 0.00 0.00 0.00 1 50.94150 
000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0 0 

. 094928900D+03 3 . 715015820D+01-1 . 176029844D-01 2 
. 289586240D-11 0 . OOOOOOOOOD+OO 2 . 254376406D+04-1 
000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 

. 844377820D+03 2 . 0942841 02D+01-2 . 05442591 4D-02 1 
. 080950050D-13 0 . OOOOOOOOOD+OO 4 . 373041330D+04-1 
000 5 -2.0 -1.0 0.0 1.0 2.0 0.0 0.0 0 0 

. 218606 100D+04 8 . 718887 31 0D+01-3 . 381969540D-02 5 
.OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 6 . 04733367 0D+05-6 
Vanadium Liquid. JANAF Jun.1973. 

0.00 0.00 0.00 0.00 2 50.94150 

000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0 

.OOOOOOOOOD+OO 0. OOOOOOOOOD+OO 0. OOOOOOOOOD+OO 0 
.OOOOOOOOOD+OO 0. 000000000 D+ 00-1. 8996 16 476 D+ 03-3 
Tungsten Crystal. JANAF Jun.1966. 

0.00 0.00 0.00 0.00 1 183.85000 

000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 

. 254249211D+02 4 . 976604670D+00-6 . 926436530D-03 1 
. 818887188D-12 0 . OOOOOOOOOD+OO-3 . 510623140D+00-2 
000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0 0 

. 041159288D+03 5 . 87 0343020D+00-1 . 920319341D-03 1 
. 160307682D-14 0 . OOOOOOOOOD+OO 1 . 163613307D+04-3 
000 5 -2.0 0.0 1.0 2.0 3.0 0.0 0.0 0.0 

. 336596781D+02-1 . 612066051D-01 4 . 143215950D-05-3 
.OOOOOOOOOD+OO 0. 0000000 00D+0 0-3. 246 30426 0D+ 05-1 
000 4 -2.0 0.0 1.0 2.0 0.0 0.0 0.0 0.0 

. 24 58 22334 D+ 02-5. 7 88356 480 D- 02 7 . 991884200D-06 0 
.OOOOOOOOOD+OO 0. OODOOOOOOD+OO-2 . 286 082028 D+0 5-8 
JANAF Jun.1966. 

0.00 0.00 2 183.85000 
0.0 0.0 0.0 0.0 0.0 0.0 
-- -- -.OOOOOOOOOD+OO 0. OOOOOOOOOD+OO 0 
.OOOOOOOOOD+OO 0 . OOOOOOOOOD+OO 2 . 7 54 02558 7 D+0 3-2 
Xenon. NSRDS-NBS 35, 1971. FIXEDN = 5 with FILL. 

0.00 0.00 0.00 0.00 0 131.29000 
000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 

9 . 536 1 0408d~05 2 . 50000053d+00 -1 . 49716621d-09 ; 

0. 00000000 d+ 00 -7 .45374544d+02 
0.0 1.0 2.0 

2. 50387762d+00 ■ 

0 . 00000000d+00 - 
0.0 1.0 2.0 

3 . 09526795d+01 
0 . 00000000d+00 

Zinc Crystal. CODATA 1989, p221 

0.00 0.00 0.00 0.00 1 65.39000 

730 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 

5 . 91543178d+03 3 . 95947 1 1 1 d+01 -1 . 14372581d-01 

6 . 0781 1933d-ll 0 . 00000000d+00 2 .68171703d+04 - 

Zinc Liquid. CODATA 1989, p221 . 

0.00 0.00 0.00 0.00 2 65.39000 

000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 

0 . 00000000d+00 0 . 00000000d+00 -4 . 31734581d+02 - 

Zirconium Alpha Crystal. JANAF Jun.1979. 

0.00 0.00 0.00 0.00 1 91.22400 

000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 

2 . 62620863d+01 2 . 93205442d+00 5 .74336614d-04 - 

6 . 09713165d-13 0 . 00000000d+00 -1 . 08415351d+03 - 

Zirconium Beta Crystal. JANAF Jun.1979. 

0.00 0.00 0.00 0.00 2 91.22400 

000 7 -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 0.0 

4 . 26326338d+03 -3 . 1 5805844d+00 5 . 00530900d-03 - 

8 . 13924831d-14 0 . 00000000d+00 -2 . 63535516d+04 

Zirconium Liquid. JANAF Jun.1979. 

0.00 0.00 0.00 0.00 3 91.22400 

000 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0 . 00000000d+00 0 . 00000000d+00 0 . 00000000d+00 

0 . 00000000d+00 0 . 00000000d+00 -1 . 10079587d+03 - 


Tungsten Liquid. 
0.00 0.00 
000 1 0.0 0.0 
.OOOOOOOOOD+OO 0 


4.84969606d-19 
000 7 -2.0 -1.0 
3 . 31828724d+00 
6 . 29438941d-18 
000 7 -2.0 -1.0 
4 . 377 39937 d+05 
2.27006881d-15 


3.0 4.0 0.0 

-2. 25191164 d- 06 
-7 . 2430457 4 d+0 2 
3.0 4.0 0.0 

9.40975389d-03 
3. 7 50 0888 7 d+ 06 


0 .000 
4640 . 000 
! . 255821258 D-04 
. 9682401 53D+02 
4640 . 000 
. 322315464D-05 
.292226628D+02 
4640.000 
' . 503768190D-06 
. 37 1 30897 0D+02 

0 . 000 

4640.000 
.OOOOOOOOOD+OO 
. 07 0531504D+01 

0 . 000 

4973.000 
. 20227 3015D-05 
. 36 1335021 D+01 

4973.000 
. 067479901D-06 
. 318832690D+01 
4973. 000 
.632045330D-09 
. 539018587D+03 
4973 . 000 
. OOOOOOOOOD+OO 
. 568272780D+02 

0.000 

4973.000 
•OOOOOOOOOD+OO 
. 086488631D+01 

0 . 000 
6197.428 
2. 21314503d-12 
S .16441696d+00 
6197.428 
5 . 8693527 3d-10 
S . 13680991d+00 
6197.428 
L .78186678d-06 
5 . 30380169d+02 

0.000 

5657 . 000 
L . 93434497 d-04 
l . 11483251d+02 

0.000 

5657 .000 
). 00000000d+00 
L.56707793d+01 

0.000 

5497 . 000 
' .651721 00d-07 
. . 21577680d+01 

0.000 
5497 . 000 
! . 35697 540d-06 
i . 06135955d+01 

0 . 000 
5497.000 
1 . 00000000d+00 
! . 548066 00d+01 
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TABLE VII. - FORMAT FOR THE 7-CONSTANT POLYNOMIAL FORM (OLD FORMAT) 


Record 

Contents 

F ormat 

Columns 

1 

2 

3 

4 

Species name 
Reference/date code 

Chemical formula, symbols and numbers 
“G” for gaseous species, “C” for condensed 
Temperature range 
Molecular weight 
Integer 1 

Coefficients a ; (i = 1,5) in eq. (1) for T > 1000 K 
Integer 2 

Coefficients b, and b 2 in eqs. (2) and (3) for T > 1000 K 
Coefficients aj (i = 1,3) in eq. (1) for T < 1000 K 
Integer 3 

Coefficients a= (i = 4,5) in eq. (1) for T < 1000 K 
Coefficients bj and b 2 in eqs. (2) and (3) for T < 1000 K 
H° (298.15)/R, K 
Integer 4 

A12 

A6 

4(A2,F3.0) 

Al 

2F10.3 

F13.5 

11 

5E15.8 

11 

2E15.8 

3E15.8 

11 

2E15.8 

2E15.8 

E15.8 

11 

1-12 

19-24 

25-44 

45 

46-65 

66-78 

80 

1-75 

80 

1-30 

31-75 

80 

1-30 

31-60 

61-75 

80 


Example: 

Q12 TPIS89CL 2. 0. 0. 0.G 200.000 6000.000 70.90540 1 

4 74727508e+00-4.88581710e-04 2.68444871e-07-2.43476083e-ll-1.03683148e-15 2 

-1 51101862e+03-3 . 44551305e-01 2. 736381 14e+00 7.83525700e-03-l .45104963e-05 3 

1.25730834e-08-4.13247145e-12-l. 058801 14e+03 9 .44555879e+00 0.00000000e+00 4 

Empirical equations for above example (from eqs. (1) to (3)): 

c° 

Heat capacity: — = a t + a 2 T + a 3 T 2 + a 4 T + a 5 T 

R 


Enthalpy: 


H 0 (T) = 

RT 


a l + a a -r + a 3 Y + a 4 — + a 5 


+ 

5 T 


Entropy: 


S°(T) _ 


R 


= aj In T + a 2 T + a 3 — + a 4 

2 


T 4 


+ a 5 _ + b 2 
3 4 
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TABLE VIII. - COEFFICIENTS FOR THE 7-CONSTANT FUNCTIONAL FORM 


Ag( cr ) 

2.24016 57 3e+00 1 
-6 ,80620724e+02-8 
1 . 54871758e-08-6 
Ag( 1 ) 

4. 01 7 07377 e+00 0 
-4. 66318420 e+ 02~1 
0 . 00000000e + 00 0 
Al(cr) 

0 . 00000000e+00 0 
0 . 00000000e+00 0 
2.64282413e-08-9 
A 1 ( 1 ) 

3 . 81862551e+00 0 
-9 .49651808e+01-l 
0 . 00000000e+00 0 
Ar 

2 . 50000000e+00 0 
-7 . 45375000e+02 4 
0 . 00000000e+00 0 
B(b) 

1 .83494094e+00 1 
-7 ,83202899e+02-l 
2.761 06443e~09 7 
B( 1 ) 

3.81 862551e+00 0 
3. 36099275e+03-2 
0 . 00000000e+00 0 
Ba ( cr ) 

0 . 00000000e+00 0. 
0 . 00000000e+00 0. 
0 . 00000000e+00 0. 
Ba( 1 ) 

4 ,81086679e+00 0. 
-9 . 92062381e+02-2. 

0 . 00000000e+00 0. 
B e ( a ) 

8 . 06036468e-01 5. 
-4 . 1 05251 29e+02-4 . 

3 . 088951 43e~08-l . 
Be( b ) 

3 ,60S15009e+00 0. 
-S.52229192e+02-2. 

0 . 00000000e+00 0. 
Be( 1 ) 

3 . 54560882e+00 0. 
2.07475580e+02-l . 
0 . 00000000e+00 0. 
B r 2 ( c r ) 

0 . 00000000e+00 0. 
0 . 00000000e+00 0. 
-2.40843064e-06 3. 
Br2( 1 ) 

0 . 00000000e+00 0. 
0 . 00000000e+00 0. 
3. 2 59 76 57 2 e- 06-3. 
Br2( 1 ) 

9 . 05669727e+00 0. 
-2. 69988017 e+ 03-3 . 

0 . 00000000e+00 0. 
C(gr) 

1 .45571829e+00 1. 
-6 . 95138814e+02-8 . 
-6 . 38546 966 e- 09 2. 


C0DA89AG 1. 

. 97 43556 0e-03 
. 04463718e+00 
. 1 051 8 07 5e~12 
C0DA89AG 1 . 

. OOOOOOdOe+OO 
. 7 7 1 1 7 1 76 e+0 1 
. 00000000e+00 
CODA89AL 1. 

. 00000000e+00 
. 00000000e+00 
. 01916513e-12 
C0DA89AL 1. 

. 00000000e+00 
. 7 52297 04e+0 1 
. 00000000e+00 
L 6/88AR 1. 

. 00000000e+00 
. 37967491e+00 
. 00000000e+00- 
J6/83 B 1 . 

. 791987 02e~0 3- 
. 06433298e+01- 
.31746996e-13- 
J6/83 B 1 . 

. 00000000e+00 
. 0732647 3e+01 
.00000000 e+00 
SRD 92BA 1. 

, 00000000e+00 
, 00000000e+00 
00000000e+00- 
SRD 92BA 1 . 
00000000e+00 
0002757 1 e+0 1 
00000000e+00 
SRD 92BE 1 . 
37325946e-03- 
79961716e+00- 
00814744e-ll- 
SRD 92BE 1 . 
OOOOOOOQe+OO 
00291024e+01 
00000000e+00 
SRD 92BE 1. 
00000000e-00 
89534126e+01 
00000000e+00 
TPIS89BR 2. 
00000000e+00 
00000000 e+ 00 

21106016e-09- 

TP1S89BR 2. 

00000000e+00 

00000000e+00 

27490398e-09 

TPIS89BR 2. 

00000000e+00 

32936281e+01 

00000000e+00 

X 4/83C 1. 

71702216e-03 

52583033e+00 

98964248e-12 


0. 0. 0.C 

8 ,70808062e-07 
2 . 2253051 5e+00 
•8 . 20344640e+02 
0 . 0 . 0 .C 

0 . 00000000e+00 
0 . 00000000 e+00 
0 . 00000000e+00 
0 , 0 . O.C 

0 . 00000000 e+ 00 
1 . 01040191 e+ 00 
6 . 54454196e+02 
0 . 0 . O.C 

0 . 00000000e+00 
3 ,81862551e+00 
-9 . 49651808e+01 
0. 0. O.G 

0 . 00000000e+00 
2.500000006+00 
-7.45375000e+02 
0. 0. O.C 

-7 . 97879498e-07 
-1 .15931693e+00 
-7 . 13339210e+01 
0. 0. O.C 

0 . 00000000e+00 
0 . 00000000e+00 
0 . 00000000e+00 
0. 0. O.C 

0 . 00000000 e+00 
2 . 77334443e+00 
-9 . 17433810e+02- 
0. 0. O.C 

0 . 00000000e+00 
0 . 00000000 e+ 00 
0 . 000000006+00 
0. 0. O.C 

-4 .86241757 e~06 
-1.347749026+00 
-1.96446005e+02 
0 . 0 . O.C 

0 . 00000000e+00 
0 . 00000000e+00 
0 . 00000000e+00 
0 . 0 . O.C 

0 . 00000000e+00 
0. 00000000e+00 
0 . 00000000 e+ 00 
0. 0. O.C 

0 . 00000000e+00 
9 . 12545994e+00- 
-3 . 30408820e+03- 
0. 0. O.C 

0 . 00000000e+00 
1 . 04252937 e+01 
3.50620403e+03 
0. 0. O.C 

0 . 00000000e+00 
9.05669727e+00 
2 . 69988017e+03 
0 . 0 . O.C 

6 . 97562786e-07 
3. 10872072e-01 
1 . 08650794e+02 


200.000 1235.080 107.86820 1 

2. 18224028e-10 0 . 00000000e+00 2 

5.62247272e-03-1.36678356e-05 3 

-8 . 75494264 e+ 00 0 . 00000000e+00 4 

1235.080 6000.000 107.86820 1 

0. 00000000e+00 0 . 00000000e+00 2 

0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . 00000000e+00 4 

200.000 933.610 26.98154 1 

0 . 00000000e+00 0 . 00000000e+00 2 

1.20769743e-02-2. 62083556 e-05 3 

-5. 00 4 71254 e+ 00 0 . 00000000e+00 4 

933.610 6000.000 26.98154 1 

0. OOOOOOOOe + 00 0 . 00000000e+00 2 

0 .00000000e+00 0 . 00000000e+00 3 

-1 .75229704e+01 0 . 00000000e+00 4 

200.000 6000.000 39.94800 1 

0 . 00000000e+00 0 . 00000000e+00 2 

0 . 00000000e+00 0 . 00000000e+00 3 

4 . 37967491e+00 0 . 00000000e+00 4 

200.000 2350.000 10.81100 1 

2.02764512e-10-l . 92028345e-14 2 

1. 137 7714 5e-02~l. 0698 5988 e-05 3 

4 . 36439895e+00 0 . 00000000e+00 4 

2350.000 6000.000 10.81100 1 

0 . 0000000 Oe + OO 0 . 00000000e+00 2 

0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . 00000000e+00 4 

298.150 1000.000 137.32700 1 

0 . 00000000e+00 0 . 00000000e+00 2 

2 . 03752236e-03 0 . 00000000e+00 3 

8 . 90970626e+00 0 . 00000000e+00 4 


1000.000 6000.000 


137.32700 1 


0 . 00000000e+00 0 . 00000000e+00 
0 . 00000000e+00 0 . 00000000e+ 00 3 

0 . 00000000e+00 0 . 00000000e+00 4 

298.150 1543.000 9.01218 1 

2.39834017e-09-4.37186552e-13 2 

1 . 92 34 08 34e- 02- 3 .54163423e-05 
4 . 40835822e+00 0 . 00000000e+00 

1543.000 1563.000 9.01218 

0 . 00000000e+00 0 . 00000000e+00 
0 . 00000000e+00 0 . 00000000e+00 
0 . 00000000e+00 0 . 00000000e+00 

1563.000 6000.000 9.01218 

0 . 000000 006+ 0 0 0. 00000000 e+ 00 
0 . 00000000e+00 0 . 00000000e+00 
0 . OOOOOOOOe+OO 0 . 00000000e+00 

200.000 265.900 159.80800 

0. 00000000e+00 0 . 00000000e+00 
-8 .26160881e-02 6 . 99861517e-04 
-3. 01727996e+01 0 . 00000000e+00 
265.900 332.503 159.80800 

0. 00000000e+00 0 . 00000000e+00 
1 . 11181227e-01-l . 06856 988e-03 
4.907 57 083e+0 1 0 . 00000000e+00 
332.503 6000.000 159.80800 

0 . 00000000e+00 0 . 00000000e+00 
0 . 00000000e+00 0 . 00000000e+00 
3 . 32936281e+01 0 . 00000000e+00 

200.000 5000.000 12.01100 

1 .35277032e-10-9 .67590652e-15 
4 . 40353686e-03 1 . 903941 18e-06 
1 .11382953e+00 0 . 00000000e+00 


3 

4 
1 
2 

3 

4 
1 
2 

3 

4 
1 
2 

3 

4 
1 
2 

3 

4 
1 
2 

3 

4 
1 
2 

3 

4 
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TABLE VIII. - Continued. 


Ca C a ) 

0 . 00000000 e +00 0 

0 . 00000000 e+ 00 0 

-6 .68790594e _ 09 2 
Ca ( b ) 

5. 70111768 e+ 00-5 
-1 . 51676361e+03-2 
0 . 00000000 e +00 0 

CaCl) 

4 . 57032345e+00 0 
-9 ,82243308e+02-2 
0 . 00000000e+00 0 

Cdt cr ) 

0 . 00000000e+00 0 

0 . OOOOOOOOe+OO 0 
-1 . 34215659e-07 9 
Cd(l) 

3. 59612292e+00 0 
- 4 . 21081626 e+ 02 -l 

0 . OOOOOOOOe+OO 0 
C12 

4. 74727508 e+ 00-4 
-1 ,51101862e+03-3 
1 ,25730834e-08-4 
Cota) 

0 . OOOOOOOOe+OO 0 
0 . 00000000e+00 0 
4 ,90692092e-08- 
Co(b) 

-2.24784527e+02 7 
5 . 24697778e+04 1 
2 . 29351 39 3e-09 C 
CoCb) 

1 ,23045928e+04-’ 
-3.93275240e+06~6 
0 . 00000000 e +00 C 
Cot 1 ) 

4.871 12289e+00 ( 
-1 .69849531e+02-2 

0 . 00000000 e +00 ( 

CrC cr ) 

0 . OOOOOOOOe+OO I 
0 . 00000000e+00 I 
-2 . 30807086e-06 ; 
Cr C cr ) 

4 .59782637e+00-' 
-1 . 31489668e+03-: 
-9.15990578e~10 
Cr ( 1 ) 

4 . 73028477 e+00 
5. 75359221 e+ 02- 
0 . OOOOOOOOe+OO 
Cstcr) 

0 . OOOOOOOOe+OO 
0 .OOOOOOOOe+OO 
-5.20608084e-07 
Cs( 1) 

5. 11512955 e+ 00- 
-1 .13841767e+03- 
1 .88262490e-08~ 
Cu(cr) 

3.4200S910e+00- 
-9 .902956 36e+02 
1 . 50539591e-08 
Cut 1 ) 

3 '4491076e+00 

-2. 10634669 e+ 02 
0 . OOOOOOOOe+OO 


SRD 92CA 1 . 

, OOOOOOOOe+OO 
. OOOOOOOOe+OO 
. 499038S9e-12- 
SRD 92CA 1 . 
,8l056490e-03 
.607581 34e+ 01 

. 00000000 e + 00- 
SRU 92CA 1 . 

. OOOOOOOOe + OO 
, 1 1988643e+01 
.OOOOOOOOe+OO 
C0DA89CD 1. 
.OOOOOOOOe+OO 
. OOOOOOOOe+OO 
. 12182153e-ll- 
C0DA89CD 1. 

. OOOOOOOOe + OO 
. 32280192e+01 
. OOOOOOOOe+OO- 
TPI589CL 2. 
.8858171 0e-04 
. 44551 305e~01 
. 13247145e-12 
J 9/67C0 1 . 
.OOOOOOOOe+OO 
. OOOOOOOOe+OO 
' . 547 3820 le- 1 1 
J 9/67C0 1. 
,72645140e-01 
. 12212928e+03 
I. OOOOOOOOe+OO 
J 9/67CO 1. 
i. 07370762e+01 
, ,51398350e+04 
) . OOOOOOOOe+OO 
J 9/67C0 1 . 

) . OOOOOOOOe+OO 
> . 44787 531e+01 
] . OOOOOOOOe+OO 
J 6/73CR 1. 

3 . OOOOOOOOe+OO 
3 . OOOOOOOOe+OO 
2 . 35328 142e-09- 
J 6/73CR 1. 
4.81791 1 32e-03 
2 . 244547 48e+01 
1 .55203040e-12- 
J 6/73CR 1. 

0 . OOOOOOOOe+OO 
2 . 45318309e+0 1 
0 .OOOOOOOOe+OO 
C0DA89CS 1. 

0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 
8 . 33415927 e-1 0- 
C0DA89CS 1. 

3 . 8397 0291e-03 
1 ,70567624e+01 
6 . 10371782e-12 
C0DA89CU 1. 

1 .61201394e-03 
1 . 51932294e+01 
5.24861335e-12 
C0DA89CU 1. 

0 . OOOOOOOOe+OO 
-1 .83585676e+01 
0. OOOOOOOOe+OO 


0 . 0 . 0 .C 

0.00000000 e+00 
3.03325649e+00- 
8 . 9 331 0 508e+02~ 

0 . 0 . 0 .C 

4 . 02212518e-06 
5. 70111768 e+ 00- 
1 . 51676 36 le+03- 
0. 0 . O.C 

0 . OOOOOOOOe+OO 
0 . OOOOOOOOe + OO 
0 . OOOOOOOOe+OO 
0. 0. O.C 

0 .OOOOOOOOe+OO 
3. 7 4 32 1471 e+ 00- 
-9 . 19406477 e+02- 
0 . 0 . O.C 

0 .OOOOOOOOe+OO 
3 . 59612292e+00 
-4.21081626e+02- 
0. 0. O.G 

2 . 6844487 1 e-07 - 
2 . 7 36381 1 4e+ 00 
-1 . 05880114e+03 
0 . 0 . O.C 

0 . OOOOOOOOe+OO 
1 . 17055166e+00 
-6 . 94 56 9342 e+ 02 
0 . 0 . O.C 

-9 . 73106908e-04 
1 .84717 359e+00 
-6 . 09742067e+02 
0 . 0 . O.C 

2 . 87 553057 e-02 
0 , OOOOOOOOe+OO 
0 .OOOOOOOOe+OO 
0. 0. O.C 

0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 
0 . 0 . O.C 

0 . OOOOOOOOe+OO 
7 ,84826024e+00- 
8 . 98013946e+02- 
0 . 0 . O.C 

5.84129754e-06- 
1 ,82863471e+00 
7 . 05502663e+02- 
0. 0. O.C 

0 .OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 
0. 0. O.C 

0 . OOOOOOOOe+OO 
3 . 31 157 1 94e + 00* 
-9 . 80844435e+02- 
0 . 0 . O.C 

2.01555257e-06 
3 . 20358 1 30e+00 
-8 ,61341855e+02 
0. 0. O.C 

3 . 05145917e-06 
1 ,76672074e+00 
-7 . 43882087e+02 
0 . 0 . O.C 

0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 


298.150 716.000 40.07800 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
1 . 41800064e-03 7 . 24487574e-06 
1 ,20ll4288e+01 0 . OOOOOOOOe+OO 

716.000 1115.000 40.07800 1 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 2 
5.81056490e-03 4 . 02212518e-06 
2 ,60758134e+01 0 . OOOOOOOOe+OO 

i 1 1 5 . 0 0 0 6000.000 40.07800 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0.00000000 e+00 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 

100.000 594.258 112.41100 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 

T . 31863801e-02 6 . 92307461e-05 
■1 32372861e+01 0 . OOOOOOOOe+OO 
594.258 6000.000 112.41100 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0.00000000 e+00 0 . OOOOOOOOe+OO 
-1 32280192e+01 0 . OOOOOOOOe+OO 

‘200.000 6000.000 70.90540 1 

-2 . 43476083e-l 1-1 ■ 0368 3148e-l 5 2 

7 .83525700 e- 03-1 . 45104963e-05 
9 44555879e+00 0 . OOOOOOOOe+OO 
’200.000 700.100 58.93320 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
1 . 28077744e-02-3 . 49342597 e- 05 
-5 70222736e+00 0 . OOOOOOOOe+OO 

700.100 1394.000 58.93320 

5 40893248e-07-l . 11198553e-10 
4 . 254431 28e-03-3 .94671 909e-06 
-7 . 84282629e+00 0 . OOOOOOOOe+OO 

1.394.000 1768.000 58.93320 

-1 . 19356934e-05 1 . 85463555e-09 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 ! OOOOOOOOe+OO 0 . OOOOOOOOe+OO 

1768.000 6000.000 58.93320 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 


200.000 311.500 


51.99610 1 


2 

3 

4 


0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
1 . 16276020e-01 8 . 12369251e-04 
2 . 75733139e+01 0 . OOOOOOOOe + OO 

311.500 2130.000 51.99610 1 

2 . 07036847e-09 2 . 821 02268e-13 2 

4. 19562267 e-03-2. 827 35082e-06 

8 69806103e+00 0 . OOOOOOOOe+OO 
2130.000 6000.000 51.99610 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe + OO 0 . OOOOOOOOe+OO 
0 OOOOOOOOe+OO 0 . OOOOOOOOe+OO 

100.000 301.590 132.90543 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 

-9 67974793e-03 1 . 19926576e-04 
-8 . 10866871e+00 0 . OOOOOOOOe+OO 

301.590 2000.000 132.90543 1 

3. 64202599 e- 10-5. 43974501e~14 2 

6 . 5 356 0206 e-0 3-1 . 88609 30 2e- 05 
-8 . 431 00388e+00 0 . OOOOOOOOe+OO 

200.000 1358.000 63.54600 

-2 . 11 162788e-09 6 . 99858397e-13 

7 . 346994 32e-03-l . 547 1296 Oe- 05 
- 7 ,70454044e+00 0 . OOOOOOOOe+OO 
i358.000 6000.000 63.54600 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
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D2 TPIS89D 2. 0. 0. 0.G 200.000 6000.000 6.02820 1 

2 . 7 3068929e+00 1 . 48 0 0478 1 e-03-4 . 7 9314848e-07 7 . 89496274e-l 1 -4 . 88380823e-15 2 

-7 . 95267504e+02 1 . 66266096e+00 3 . 69566976e+00 2 . 58368159e-06-l . 31762502e-06 3 

2. 629 120 18 e-0 9 -I . 05982498e-12-l . 046 31 580e+03-2 . 51 905534e+00 0. 00000000 e+ 00 6 

ELECTRON GAS L 6/88E 1. 0. 0. 0.G 200.000 6000.000 0.00055 1 

2 . 50000000e+00 9 .69530988e-16-5 . 49145356e-17 1 . 20090954e-20~8 . 898 0 1 180e~25 2 

-7 . 653 7 5000e+ 02-1.172081 27 e+ 01 2 . 50000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . OOOOOOOOe+OO-7 . 45375000e+02-l . 17208127e+01 0 . 00000000e+00 6 

F2 TPIS89F 2. 0. 0. 0.G 200.000 6000.000 37.99681 1 

3 . 86 16621 9e+00 7 . 88 36 767 9e-06-l . 8 1 982960e-07-9 . 1 763656 Oe-1 2 2 . 651 93672e-15 2 

-1 .23238655e+03 2 . 061 19869e+00 3 . 208326 1 5e+00 1 . 25919179e-03 3 . 89767979e-06 3 

-7 . 22186986e-09 3 . 31837862e-12-l . 03625796e+03 5 . 6 1 903603e+00 0 . 00000000e+00 6 

Fe(a) J 3/78FE 1. 0. 0. O.C 200.000 1062.000 55.86700 1 

4. 69080173 e+ 03-9. 90659991 e+ 00 2 . 69627666e-03 5 . 56665321e-06-3 . 01659823e-09 2 

-1 .61567586e+06-2.69296387e+06 2 . 6 1 337 676 e+00-1 . 57780766e-03 2 . 1 67 01 339e-05 3 

-3.80171 638e~08 2 . 20626986e-ll-7 . 76380998e+02-l . 06560296e+01 0 . 00000000e+00 6 

Fe(a) J 3/78FE 1. 0. 0. O.C 1062.000 1186.000 55.86700 1 

6. 59678809 e+ 02-1 ,14058217e+00 6 , 96306997e-04 0 . 00000000e+00 0 . 00000000e+00 2 

-2 . 52106802e+05-3 . 65665236e+03 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 4 

Fe(c) J 3/78FE 1. 0. 0. O.C 1184.000 1665.000 55.84700 1 

6 . 10109990 e+ 01-1 .60945 06 le-01 1 . 68369493e-04~7 . 74563702e-08 1 . 33091290e-l 1 2 

-1 . 65335454e+04-3 . 13710668e+02 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 .00000000 e+ 00 0 . G0000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 4 

Fe(d) J 3/78FE 1. 0. 0. O.C 1665.000 1809.000 55.84700 1 

-4. 35904698 e+ 02 7 . 68489448e-01-4 . 46898892e-04 8 ,67070913e-08 0 . 00000000e+00 2 

1 .87925534e+05 2 . 45057619e+03 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 4 

Fe(l) J 3/78 FE 1. 0. 0. O.C 1809.000 6000.000 55.84700 1 

5 . 53538332e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 2 

-1 .27428941e+03-2.94772271e+01 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . 00000000e+00 0 . OOOOOOOOe+DO 0 . 00000000e+00 0 . 00000000e+00 4 

Ge(cr) TPIS91GE 1. 0. 0. O.C 200.000 1211.400 72.61000 1 

-1 . 1 1030403e+04 2 . 88 1 1 99 00e+00 3 . 68813487e-04 0 . 00000000e+00 0 . 00000000e+00 2 

-9 . 2351 5621 e+02-1 . 28754049e+01-2 . 29964192e+03-l . 31267063e+02 3 . 26104791e+00 3 

-5. 69555985 e- 05 1 . 68383845e-07-2 . 31 043788e+02-l . 52845964e+01 0 . 00000000e+00 4 

Ged) TPIS91GE 1. 0. 0. O.C 1211.400 6000.000 72.61000 1 

3 . 31949808e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 2 

3. 27896209 e+ 03-1. 18601086 e+ 01- 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 4 

H2 TPIS78H 2. 0. 0. O.G 200.000 6000.000 2.01588 1 

2 .93286579e + 00 8 . 266 07967 e-04-1 . 46402335e-07 1 . 54100359e-l 1-6 . 888044 32e-16 2 

-8 . 1306 559 7 e+02-1 . 0 24 32887 e+ 00 2 . 344331 12e+00 7 . 98052075e-03-l . 9478 1 51 0e-05 3 

2.01572094e-08-7.37611761e-12-9. 17935173e+02 6 .83010238e-01 0 . 00000000e+00 4 

He L10/90HE 1. 0. 0. O.G 200.000 6000.000 4.00260 1 

2 . 50000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 2 

-7 . 45375000e+02 9 . 28723974e-01 2 . 50000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . OOOOOOOOe+OO-7 . 45375000e+02 9 . 28723974e~01 0 . 00000000e+00 4 

Hg( cr ) J12/61HG 1. 0. 0. O.C 200.000 234.290 200.59000 1 

0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 2 

0 . OOOOOOOOe+O0 0 . 00000000e+00 2 . 431 03385e+00 4 . 24646658e-03 0 . 00000000e+00 3 

0 .00000000e+00 0 . 00000000e+00-l . 178868 06e+03-7 . 1 1248 1 14e+00 0 . 00000000e+00 4 

Hgd) J12/61HG 1. 0. 0. O.C 234.290 2000.000 200.59000 1 

3 . 03653487 e+00 3 . 16 006666e-04 6 . 43901 1 7 2e-08-2 . 92306991e-l 1 4 . 8686 0918e-l 5 2 

-3. 88170502 e+ 02 - 8. 172 4 3018e+00 3 . 79685248e+00-2 . 09026109e-03 2 . 22267 107e-06 3 

-1. 086056 55e-l 0-4. 28 087248 e- 13- 1. 058 34631 e+ 03-1. 1 96 26 936 e+ 01 0.00000000e+00 4 

I2(cr ) TPIS89I 2. 0. 0. O.C 200.000 386.750 253.80894 1 

0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 2 

0 . 00 0 00 0 0 0e+00 0 . 00000000e+00-l . 05757713e+01 2.26905653e-01-l . 12461645e-03 3 

2. 41678452e-06-l. 84901377e-09-8. 99721615e+02 3.88598964e+01 0 . 00000000e+00 4 

12(1) TP1S89I 2. 0. 0. O.C 386.750 6000.000 253.80894 1 

9 . 56821 268e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 2 

-1 .204519486+03-3. 63733927e+01 9 . 56821 268e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0. 00000000e+00 0 . 00000000e+ 00-1 . 20451 948e+ 03-3 . 6 3733927e+01 0 . 00000000e+00 4 
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KAcr) 

0 . 00000000e+00 
0 . OOOOOOOOe+OO 
3.27255823e~07 
K( 1 ) 

9 ,69959931e+00- 
-1 .01967797e+03- 
3.36227270e-09- 


Kr 

2 . 50000000e+00 

-7 ,95375000e+02 
0 . 00000000e+00 
Li ( cr ) 

0 . 00000000e+00 
0 . OOOOOOOOe+OO 
-3.33791023e-08 
Lid) 

3.89319223e+00- 
-8 . 22019556e+02- 
• i .29960085e~09 
MqC cr ) 

0 . OOOOOOOOo+OO 
0 . OOOOOOOOe+OO 
1 .98215527e~08- 
Hg( 1 ) 

9 . 12531827 e + 00 
-6 . 58939 391 e+ 02- 
0. OOOOOOOOe+OO 
Mn(a) 

O.OOOOOOOOe+OO 
0 . OOOOOOOOe* 00 
1.73692703O-0S- 
Mn(b) 

-3 .90535059e+ 00 
9.79690227e+02 
0 . 00000000o* 00 
Mn( c ) 

-9 . 3563650‘Jo • 00 
2.589159 >. «’• 03 
0 . OOOOOOOOo* 00 
MnCd) 

-1 .920989 ■'>*♦ 00 
1 .39679‘*i0e + 0i 
0 . OOOOOOUU** 00 
Mn( 1 ) 

5.53538332e*00 
-9 . 39295 jo 1 e + 02 
0 . OOOOOUUiie* 00 
Mo( cr ) 

5.38932823o*00 
-1 .62657220c* 03 
2.09509528e-08 
Mod) 

9 . 52899999c *00 
2 . 0219066 / e ♦ 0 3- 
0.00000000 e+00 

N2 

2 . 95257626e+00 
-9.23998695e+02 
2.93530612e-09 
Na ( cr ) 

0 . OOOOOOOOe+OO 
0 . 00000000e+00 
1 . 02712199e-07 
Na ( 1 ) 

9.59858593e+00 
-9. 985355 39 e+ 02 
9 . 17957679e-l 0 


C0DA89K. 1. 

0 . 00000000 e +00 

0 . 0 0000000 e+ 00- 

0 . 00000000 e+ 00- 
C0DA89K 1. 

2 . 79179106e-03 
1 .71767397e+01 
1 . 05902602e-12- 
L10/90KR 1. 

0 . 00000000 e +00 
5.99095651e+00 

0 . 00000000 e+ 00 - 
TPI582L I 1. 

0 . 00000000 e +00 
0 . 00000000 e +00 
7 . 76629665e-ll- 
TPIS82L 1 1. 

-8 ,92787696e-09 
-1 ,78183077e+01 
1 . 23517 97 3e-12- 
SRD 92MG 1 . 

0 .OOOOOOOOe+OO 
0 . 00000000 e +00 
-7 . 09927 37 9e-12- 
SRD 92MG 1 . 

0 . 00000000 e +00 
-1 . 93786899e+01 
0 . OOOOOOOOe+OO 
J 9/67MH 1 • 

0 . OOOOOOOOe+OO 

0 . OOOOOOOOe+OO 
-6 . 17 921 338e-12 

J 9/67MN 1 . 

2 . 57015025e-02- 

1 . 79932225e+01 

0 . 00000000 e+ 00 - 
J 9/67MN 1 . 

1 . 28 1 387 39e~02 * 
2 . 82592050e+01 

0 . 00000000 e +00 
j 9/67MN 1 • 

8 95S22323e-03- 
1 . 1 56 U9126e+0 1 

0 00000000 e +00 
j 9/67 MH 1. 

0 . 00000000 e +00 
-2 . 85398901e+01 
0 OOOOOOOOe+OO 
J 3/78M0 1. 

-6 . 01622180e-03 
. 62988891e+01 
-7 .6 07 03299e-12- 
J 3/78MO 1. 

0 . OOOOOOOOe+OO 
2 . 2807 97 52e+01 
0 . 00000000 e +00 
TPIS78N 2. 

1 . 39690057 e-03- 
5 . 87 189252e+00 
1 ,90881235e-12- 

C0DA89NA 1. 

0 . 00000000 e +00 
0 . 00000000 e +00 
0 . 00000000 e +00 
CODA89NA 1. 
-2.92959906e-03 
-1 .86257127e+01 
-2 . 3506 507 0e-l 3 


0 . 0 . 0 .C 

0 . OOOOOOOOe+OO 
2 . 08951123e+00 
6 . 36 098059e+02 
0. 0. 0.C 

1 ,80836337e-06 
9 . 2291056 3e+0 0- 
9 . 9511751 9 e+ 02- 
0. 0. 0.G 

0 . 00000000 e +00 
2 . 50000000e+00 
■7 . 9537 5000e+02 
0. 0. 0.C 

0 .OOOOOOOOe+OO 
6 . 10909992e-01 
-6 . 25121208e+02- 
0. 0. 0.C 

9 . 95596328e-07- 
9 ,62266638e+00- 
-9. 588112670+02- 
0. 0. 0.C 

0 . 00000000e+00 
1 . 9 7 88 99 9 9 e+ 00 
-7 . 16699299e+02- 
0 . 0 . 0 .C 

0 . 00000000 e+ 00 
9 . 12531827 e+00 
-6 . 58939391e+02 
0 . 0 . 0 . C 

0 . 00000000e+00 
1 . 37 06 1288e+00 
-7 . 25519396e+02 
0 . 0 . 0 . C 

-3 . 1 8989086e-05 
3 . 77 93021 2e+ 00 
-1 . 19093577e+03 
0 . O . 0 .C 

-9 . 26 50 3238e- 06 
0 . 00000000e+00 
0 . 00000000 e+00 
0. 0. 0.C 

-2 . 599 35191 e-06 
0 . 00000000 e+00 
0 . 00000000e+00 
0. 0. O.C 

0 . 00000000e+00 
0 . 00000000e+00 
0 . 00000000 e +00 
0. 0. O.C 

6 . 01982526e-06- 
1 . 32889191e+00 
6 . 89 36 9789 e+ 02- 
0 . 0 . O.C 

0 . 00000000e+00 
0 . 00000000 e +00 
0 . 00000000e+00 
0 . 0 . 0 .G 

-9 . 92631691e-07 
3 . 531 00528e+00' 
-1 . 09697628e+03 
0 . 0 . O.C 

0 . 00000000e+00 
1 . 23959292e+00 
-8 . 13320916e+02 
0. 0. O.C 

1 .32953799e-06 
9 . 32382919e+00 
-9 . 36 522263e+02 


1 

2 

3 

9 

1 

2 

3 

9 


200.000 336.860 39.09830 

0 . 00000000e+00 0 . 00000000e+00 
6 . 16320193e-02-2 . 907 31903e-09 
9 11736910e+00 0 . 00000000e+00 
'336.860 2200.000 39.09830 

3. 91299868 e- 11~9. 98782189 e- 15 

■7 . 06885593e-09-2 . 1296 5898 e-06 
1 . 52390059e+01 0 . 00000000e+00 

200.000 6000.000 83.80000 1 

0 . 00000000e+00 0 . 00000000e+00 2 

0 . 000 0 00 00e + 00 0 . 00000000e+00 3 

5 99095651e+00 0 . 00000000e+00 9 

200.000 953.690 6.99100 1 

0 . 00000000e+00 0 . 00000000e+00 2 

1 .91091217e-02-l .799 58170e-05 

-3 26999997e+00 0 . 00000000e+00 
’953.690 3000.000 6.99100 

-3 .65337 9 59e- 1 1 3 . 89279220e-15 
-9 .06169205e- 03 5 . 9166617 0e-06 
-2 12778501e+01 0 . 00000000e+00 

298 . 150 923.000 29.30500 1 

0 0000000 0e + 00 0 . 00000000e+00 2 

9. 27 9305 26 e- 03-1 .95050788e-05 3 

-6 57222695e+00 0 . 000000 00e+00 9 

923 . 000 6000.000 29.30500 1 

0 . 00000000e+00 0 . 00000000e+00 2 

0 . 00000000e+00 0 . 00000000e+00 

-1 . 93786899e+01 0 . 00000000e+00 

200.000 980.000 59.93805 

0 . 00000000e+00 0 . 00000000e+00 
1 . 00095828e-02-l .801 97 96 9e-05 

-6 28299690e+00 0 . 00000000e+00 
*980.000 1361.000 59.93805 

1 . 78851091 e- 08 -3. 79830537e~12 
7 . 59739897e-09 0 . 00000000e+00 

1 81351282e+01 0 . 00000000e+00 

1361.000 1912.000 59.93805 

0 . 0 0 000000e+00 0 . 00000000e+00 
0 ! 00000000e+00 0 . 00000000e+00 
0 . 00000000e+00 0 . 00000000e+00 

1912.000 1519.000 59.93805 1 

0 . 00000000e+00 0 . 00000000e+00 2 

0 . 00000000e+00 0 . 00000000e+00 

0 . 00000000e+00 0 . 00000000e+00 

1519.000 6000.000 59.93805 

0 . 00000000e+00 0 . 00000000e+00 

0 . 00000000e+00 0 . 00000000e+00 
0 . 00000000e+00 0 . 00000000e+00 
200.000 2896.000 95.99000 

-2 . 32962338e-09 3 . 52007808e-13 

9. 82553689e-0 3-2. 1092982 5e- 05 

-6 . 29286538e+00 0 . 00 0000 00e+00 

2896.000 6000.000 95.99000 

0 . 00000000e+00 0 . 00000000e+00 

0 .00000000e+00 0 . 00000000e+00 
0 . 00000000e+00 0 . 00000000e+00 
200.000 6000.000 28.01398 

7. 86010 36 7 e- 11-9. 60755321 e- 15 
-1 .23660987e-09-5 . 02999937e-07 
2 . 96 7 97 968 e+00 0 . 00000000e+00 
200.000 371.010 22.98977 

0 . 00000000e+00 0 . 00000000e+00 
2 . 0056218 9 e- 02 -7 . 36918252e-05 
-9. 5 06 51391 e+00 0.00000000e+00 

371.010 2300.000 22.98977 

-9 . 12375317e-l 1 6 . 90167 081e-15 
-1. 9119 59 51 e- 03-1. 31068896 e- 07 
1 !72722638e+01 0 . 00000000e+00 


3 

9 

1 

2 

3 

9 


3 

9 

1 

2 

3 

9 

1 

2 

3 

9 

1 

2 

3 

9 

1 

2 

3 

9 

1 

2 

3 

9 

1 

2 

3 

9 
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TABLE VIII. - Continued. 


Nb(cr) 

4 .21499986e+00~2 
-1 .28682102e+03-l 
1 .61804090e-08-6 
Nb( 1 ) 

4 . 0257 3333e+00 0 
1 .42704047e+03-l 
0 . OOOOOOOOe+OO 0 
Ne 

2 . 50000000e+00 0 
-7 . 4537 5000e+02 3 
0. OOOOOOOOe+OO 0 
Ni ( cr ) 

0 . OOOOOOOOe+OO 0 
0. 000 00000 e+ 00 0 
-2. 759716 39e-07 1 
Ni ( cr ) 

9. 58 208572 e+ 00-1 
-2. 61782185 e+ 03-9 
-3 . 233501 01 e~06 9 
Ni ( 1 ) 

4 ,67989094e+00 0 
-3. 2223834 6e+02~2 
0 . 00000000e+00 0 
02 

3.66096083e+00 6 
-1 .21597725e+03 3 
-9.68129508e-09 3 
PCcr) 

0. OOOOOOOOe + OO 0 
0 . OOOOOOOOe+OO 0 
2. 11109876e-07-2 
P(l) 

3 , 19199601e+00 0 
-8 ,62198569e+02-l 
0.00000000e+00 0 
PbCcr) 

0 . 00000000e+00 0. 
0 . 00000000e+00 0, 
-3. 35897357e-08 1. 
Pb(l) 

9. 18191355e+00-9 . 
-7 .56 065769 e+ 02-1 . 

3.08397022e-09-8. 
Rb( cr ) 

0 . 00000000e+00 0. 
0 . 00000000e+00 0. 
-6. 7968 9 051 e~ 07 9. 
Rb( 1 ) 

3.26193993e+00 1. 
-7 . 30889958 e+ 02-8 . 
-1 .88781239e-08 6. 
S( crl ) 

0. 00000000 e+ 00 0. 
0 . 00000000e+00 0. 
2.89299500e-08 0. 
S(cr2) 

0. OOOOOOOOe+OO 0. 
0. 00000000e+00 0. 
0 . 00000000e+00 0. 
S(l) 

3.50078410e+00 3. 
-5.90873035e+02-l . 

1 ,03257728e-06-3. 
Si ( cr ) 

1 .75547382e+00 3. 
-6.28657363e+02-8. 
2. 91878251 e- 08-7 . 


J12/73NB 1. 

. 90686 991 e-03 
. 91976179e+01 
. 09602093e-12 
J12/73NB 1. 

. 00000000 e+ 00 
. 85790552e+01 
. OOOOOOOOe+OO 
L10/90NE 1. 

. OOOOOOOOe+OO 
. 35532272e+00 
. 00000000e+00 
J12/76NI 1. 

. OOOOOOOOe+OO 
. 00000000e+00 
. 98530861e-10 
J12/76NI 1. 

. 78995122e-02 
. 7 46 1 2393e+01 
. 996 17 381 e-1 0 
J12/76NI 1. 

. 00000000e+00 
. 33517797e+01 
. 00000000e+00 
TPIS890 2. 

. 56 36 5523e-09 
. 41 536 184e+00 
.29372836e-12 
TPIS89P 1. 

. 00000000e+00 
. 000 00000 e+ 00 
. 096 58894e-l 0- 
TPIS89P 1. 

. 00000000e+00 
. 27227 472e+01 
. 00000000e+00- 
TPIS91PB 1 . 

, 00000000e+00 
. 00000000e+00 
, 91850988e-l 1- 
TPIS91PB 1. 
89150979e-09 
51 099545e+01 
16531938e-13- 
C0DA89RB 1. 
OOOOOOOOe+OO 
OOOOOOOOe+OO 
8858 3097 e- 1 0- 
C0DA89RB 1. 
97692720e-03- 
79096805e+00 
99377252e-12- 
TPIS89S 1. 
00000000e+00 
OOOOOOOOe+OO 
00000000e+00- 
TPIS89S 1. 
OOOOOOOOe+OO 
OOOOOOOOe+OO 
00000000e+00- 
TP1S89S 1 
81662100e-09- 
5216727 0e+01- 
58889990e-l 0 
TPIS91SI 1. 
17285997e-03 
55341177e+00- 
93952912e-12- 


0 . 0 . 0 .c 

3. 12396990e-06 
1 .91200557e+00 
-7 , 6 9 037 1 96 e+ 02 
0 . 0 . 0 .C 

0 . OOOOOOOOe+OO 
0 . 00000000e+00 
0 . 00000000e+00 
0. 0. 0.G 

0 . OOOOOOOOe+OO 
2 . 50000000e+00 
-7 . 4537 5000e+02 
0 . 0 . 0 .C 

0 . 00000000e+00 
3. 92097619 e+ 00 
-8 . 6238 7 206e+02- 
0 . 0 . 0 .C 

1 .97185112e-05- 
9 . 85484877e+02- 
-8 . 11709085e+04- 
0. 0. 0.C 

0 . 00000000e+00 
0 . OOOOOOOOe+OO 
0 . 000000006+00 
0 . 0 . 0 .G 

-1 . 91149485e-07 
3 . 78245636e+00- 
■1 . 06394356e+03 
0 . 0 . 0 .C 

0 . 00000000e+00 
8 . 0246968 le-01 
6 . 4636257 0e+02- 
0 . 0 . 0 .C 

0 . 00000000e+00 
3 . 14149601e+00 
8 . 621 4 856 4 e+ 02- 
0 . 0 . 0 .C 

0 . 00000000e+00 
3 . 36014248e+00- 
9 . 38593007e+02- 
0 . 0 . 0 .C 

3.55339809e-07- 
3. 40679935e+00 
5 . 92027769e+02- 
0 . 0 . O.C 

0 . 00000000e+00 
3 . 55260604e+00- 
9 .75829392e+02- 
0 . 0 . 0 .C 

2. 00176211 e-06 
5.460590886+00- 
1 . 06594333e+03- 
0. 0. 0.C 

0 . OOOQOOOOe+OO 
3.71 36 951 2e-01 
5.532138506+02- 
0. 0. O.C 

0 . 00000000e+00 
2 . 08 0331 46 e+00 
6 . 85306695e+02 
0. 0. O.C 

1 . 55569962e-07 
7 . 27405684e+01 
8 . 29134856e+03 
0. 0. O.C 

2.78236402e-06 
1.291769126-01 
4 . 15516417e+02 


200.000 2750. 
-1 .27909749e-09 2 
6.92396275e-03-l 
-8 . 00990261e+00 0 

2750.000 6000. 
0 . OOOOOOOOe* 00 0 
0.00000000e+00 0 
0 . 00000000e+00 0 

200.000 6000. 
0. 00000000e+00 0 
0. 00000000e+00 0 
3 . 35532272e+ 00 0 

200.000 631. 
0 . 00000000e+00 0 

-2.341847196-02 1 
-1 .56856186e+01 0 

631.000 1728. 
-9 . 1 1957952e-09 1 
-2.303953S0e+00 4 
-2. 254 28 960 e+ 03 0 

1728.000 6000. 
0 . 00000000e+00 0 
0 . 00000000e+00 0 
0. 00000000e+00 0 

200.000 6000. 
2. 057976 58 e-11-1 

-2 . 9967 3415e-03 9 
3 . 6 576757 3e+0 0 0 
195.400 317. 

0 . 00000000e+00 0 
1 .85779347e-02-8 
-2.91281027e+00 0 

317.300 6000. 
0.000000 00 e+00 0 
0 . OOOQOOOOe+OO 0 
1 .27227472e+01 0 

200.000 600. 

0 . 00000000e+00 0 
4.31525514e-03 2 
1 . 07408687e+01 0 
600.650 3600. 

1 .75808349e-ll-3 
2 . 03221927 e-0 3-4 
1 . 13377955e+01 0 

100.000 312. 
0. 00000000e+00 0 
1 .61048104e-02 1 
9 . 74695812e+00 0 

312.470 2100. 

1 .00852921e-09 4 
1 . 00894208e-02 2 
1 .87978631e+01 0 

200.000 368. 
0.00000000 e+00 0 
1.5337 35 Ole- 02- 3 
1 .59624498e+00 0 

368.300 388. 

0 . 00000000e+00 0 
2.44137 554e-03 0 
8 .60715487e+00 0 

388.360 6000. 

2. 7 27 8 36 89e- 11-1 
4 . 8 12225 34 e- 01-1 
3 . 15269743e+02 0 
200.000 1690. 

1 .26458065e-09-2 
1.47203139e-02-2 
3.59570008e-01 0 


000 92.90638 1 

. 09229406e-13 2 

. 56081201e-05 3 

. 00000000e+00 4 

000 92.90638 1 

. 00000000e+00 2 

. OOOOOOOOe+OO 3 

. 00000000e+00 4 

000 20.17970 1 

.00000000e+00 2 

.00000000e+00 3 

.00000000e+00 4 

000 58.69000 1 

.00000000e+00 2 

. 34230145e-04 3 

.00000000e+00 4 

000 58.69000 1 

. 58728609e-12 2 

. 10622634e-03 3 

.00000000e+00 4 

000 58.69000 1 

.00000000e+00 2 

. OOOOOOOOe* 00 3 

.00000000e+00 4 

000 31.99880 1 

. 29 91 3248e- 1 5 2 

. 847 30200e~06 3 

.00000000e+00 4 

300 30.97376 1 

.00000000e+00 2 

. 34080748e-05 3 

.00000000e+00 4 

000 30.97376 1 

.00000000e+00 2 

.00000000e+00 3 

.OOOOOOOOe+OO 4 

650 207.20000 1 

.OOOOOOOOe+OO 2 

. 10404411e-05 3 

.OOOOOOOOe+OO 4 

000 207.20000 1 

.23884419e-15 2 

. 17417470e-06 3 

.OOOOOOOOe+OO 4 

470 85.46780 1 

.OOOOOOOOe+OO 2 

. 70845564e-04 3 

.OOOOOOOOe+OO 4 

000 85.46780 1 

. 16113662e-14 2 

.07999263e-05 3 

.OOOOOOOOe+OO 4 

300 32.06600 1 

.OOOOOOOOe+OO 2 

. 35441 1 07e~05 3 

.OOOOOOOOe+OO 4 

360 32.06600 1 

.OOOOOOOOe+OO 2 

.OOOOOOOOe+OO 3 

.OOOOOOOOe+OO 4 

000 32.06600 1 

•72812554e-15 2 

. 07842233e-03 3 

.OOOOOOOOe+OO 4 

000 28.08550 

. 17128464e-13 
. 76510160e-05 
. OOOOOOOOe+OO 
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TABLE VIII. - Continued. 


Sit 1 ) 

3 . Z7 138941 e+00 0. 
4.88286795e+03-l . 
0 . OOOOOOOOe+OO 0. 
SnC cr) 

0 . OOOOOOOOe+OO 0. 
0 . 00000000e+00 0. 
-3.62710022e-08 2. 
SnC 1 ) 

3.41798439e+00-2 . 
-9.50693870e+01-l . 
-1 .Z4580001e-08 3. 
Sr ( a ) 

0 . 00000000e+00 0. 
0 . 00000000e+00 0. 
4. 03524789e-09-l . 
Sr(b) 

3 . 19032631e+00 4. 
-8. 56 080629 e+ 02-1. 

0 . 00000000e+00 0. 
Sr C 1 ) 

4.45005178e^00 0. 
-9. 43175540 e+ 02-1 . 

0 .00000000e+00 0. 
Ta(cr) 

2 . 89594963e+00 5. 
-8 ,71255826e+02-l . 

9.87829159e-09-3. 

Tad) 

5. 03216666e+00 0. 
-7 . 4422 37 58 e+ 02-2. 

0 . 00000000e+00 0. 
Th(a) 

2 . 683731 18e+00 1. 
-8 .484085 36 e+ 02-9 . 

2.92240279e-09-l . 
Th(b) 

3.95235367e+00-3. 
-1 .78233192e+02-l . 

0 . 00000000e+00 0. 
Th(l) 

5 . 53249680e+00 0 
-2. 19180941 e+ 03-2 
0 . 00000000e+00 0 
Tita) 

2. 97 987171 e+ 01-5 
-9. 27557025 e+ 03-1 
2. 17468998e-08-7 
Ti(b) 

4. 5505 09 38 e+ 00-5 
-1 .8669 57 24 e+ 02-1 
0 . 00000000e+00 0 
Ti(l) 

5 . 62871414e+00 0 
-2. 37 509598 e+ 03-3 
0 . 00000000e+00 0 
UCa) 

0 . 0 0 00 0 000e+00 0 
0 . 00000000e+00 0 
6 ,28640576e-09-2 
UCb) 

5 . 09951879e+00 0 
-1 ,67210741e+03-2 
0 . 00000000e+00 0 
Utc) 

4 .60640495e+00 0 
-5. 85945991 e+ 02-1 
0 . OOOOOOOOe+OO 0 


TPIS91SI 1. 
00000000e+00 
326 6 547 7 e+ 01 
00000000e+00 


TPIS91SM 1. 
OOOOOOOOe+OO 
OOOOOOOOe+OO 
91162754e-ll- 
TPIS91SN 1. 

1 3956 36 2e-04 
14544066e+01 
46049018e-12- 
SRD 92SR 1 . 
00000000e+00 
00000000e+00 
48087835e-12- 
SRD 92SR 1 . 

8 37 32655e _ 04 
15723466e+01 
OOOOOOOOe+OO- 
SRD 92SR 1 . 

ooonnoooe^ oo 

88969962e+01 
00000000e+00 
J12/72TA 1. 
33759133e-04- 
16440280e+01 
.78308406e-12- 
J12/72TA 1. 

. 00000000e+00 
. 59736577e+01 
. OOOOOOOOe+OO 
C0DA89TH 1. 

. 47036888e-03- 
. 44661965e+00 
. 15807442e-12- 
C0DA89TH 1. 

. 05542000e-03 
. 430007 08e+01 
. 00000000e+00 
C0DA89TH 1 . 

. 00000000e+00 
.76001 205e+0 1 
. 00000000e+00 
C0DA89T I 1. 

. 67369024e-02 
. 567 30793e+02 
.66060428e-12- 
C0DA89TI 1. 
,78446834e-03 
. 97953040e+01 
. 00000000 e+ 00 
C0UA89TI 1. 

. OOOOOOOOe+OO 
. 07872691e+01 
. OOOOOOOOe+OO 
C0DA89U 1. 

. 00000000e+00 
. 00000000e+00 
. 06728510e-12 
C0DA89U 1. 

. 00000000e+00 
. 37803404e+01 
. 00000000e+00 
C0DA89U 1. 

. 00000000e+00 
. 98081297e+01 
. 00000000 e+ 00 


0 . 0 . 0 . C 

0. 00000000e+00 
0 . 00000000e+00 
0 . 00000000e+00 
0 . 0 . 0 .C 

0 . OOOOOOOOe+OO 
2 . 96216499e+ 00- 
9 . 01862907e+02- 
0 . 0 . 0 .C 

1 ,98624849e-07- 
6 . 03781588e+ 00- 
6 . 289327 03e+02- 
0 . 0 . 0 .C 

0 . 00000000e+00 
2.61 121855e+00 
8 . 83002675e+02- 
0. 0. O.C 

0 . 00000000e+00 
3 . 19032631e+00 
8 . 56080629e+02- 
0 . 0 . O.C 

0 .OOOOOOOOe+OO 
0 . 00000000e+00 
0 . 00000000e+00 
0 . 0 . O.C 

3.59 1 447 21 e-08- 
2 . 3299S499e+00 
8 . 26091467e+02- 
0 . 0 . O.C 

0 . 00000000e+00 
0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 
0. 0 . O.C 

4 .2777 3953e-07 
2 . 72997787e+00 
8 ,83606615e+02- 
0 . 0 . O.C 

3 . 66 314418e-06 - 
0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 
0 . 0 . O.C 

0 . 00000000e+00 
0 . 00000000e+00 
0 . 00000000e+00 
0. 0. O.C 

3 . 08487 350e-05 
1 . 32829640e+00 
-7 . 0688 1 044e+02- 
0 . 0 . O.C 

6 ,58428776e-06 
0 .OOOOOOOOe+OO 
0 .OOOOOOOOe+OO 
0 . 0 . O.C 

0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 
0 . OOOOOOQOe+OO 
0 . 0 . O.C 

0 . 00000000 e+ 00 
2 . 59603330e+00 
-8.88811048e+02 
0 . 0 . O.C 

0 . 00000000e+00 
5 . 09951879e+00 
1 ,67210741e+03 
0 . 0 . O.C 

0 . 00000000e+00 
0 . 00000000e+00 
0 .00000000e+00 


1690.000 6000.000 28.08550 1 

0 . 0 0000000e+00 0 . 00000000e+00 2 

0 . 00000000e+00 0 . 00000000e+00 3 

D . 00000000e+00 0 . 00000000e+00 4 

200.000 505.118 118.71000 1 

0 . OOOOOOOOe+OQ 0 . 00000000e+00 2 

1 ,73632774e-03 1 . 7409 1602e- 05 3 

1 . 07 148937e+01 0 . 00000000e+00 4 

505.118 4700.000 118.71000 1 

4. 5090 4 210 e- 11 3 . 43143537e-15 2 

1 . 09309103e-02 1 . 7 251 5982e-05 3 

2 . 40877223e+01 0 . 00000000e+00 4 

298.150 820.000 87.62000 1 

0 . OOOOOOOOe* 00 0 . 00000000e+00 2 

3. 069238 96e-03-4.43980854e-06 3 

9.01 331093e+00 0 . 00000000e + 00 4 


820.000 1041.000 


87.62000 1 


0 . OOQOOOOOe+OO 0 . 00000000e+00 2 

4.837 32655e-04 0 . 00000000e+ 00 3 

1 . 15723466e+01 0 . 00000000e+00 4 

1041.000 6000.000 87.62000 1 

0 . 00000000e+00 0 . 00000000e+00 2 

0 .00000000 e+ 00 0 . 00000000e+00 
0 . 0 00 00000e+00 0 . 00000000e+00 

200.000 3258.000 180.94790 

7.20761461e-ll 3 . 1 3302008e-14 
4. 45028 402e- 03-9 . 52242819e-06 
9 . 27093646e+00 0 . 00000000e+00 

3258.000 6000.000 180.94790 1 

0 . 0 0000 0 00e + 00 0 . 00000000e+00 2 

0 . 00000000e+00 0 . 00000000e+00 
0 . 00000000 e+ 00 0 . 00000000e+00 

200.000 1650.000 232.03810 

2 . 04762385e-l 0-3 .65532090e-14 
1 . 9 58 17 38 le- 03-2. 557 94477 e- 06 
■9 . 81429986e+00 0 . 00000000e+00 

1650.000 2023.000 232.03810 

•1 . 32609091e-09 1 . 7984978 Oe-1 3 

0 . 00000000e+00 0 . OOOOOOOOe+OO 
0 . 00000000 e+ 00 0 . OOOOOOOOe+OO 

2023.000 6000.000 232.03810 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 

200.000 1156.000 47.88000 

0 . OOOOOOOOe+OO 0 . 00000000e+ 00 
1 . 04776117e-02-2 . 19816539e-05 
-6 . 19722912e+00 0 . OOOOOOOOe+OO 

1156.000 1944.000 47.88000 

-2. 6052 34 84e- 09 4 . 06930218e-13 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 

1944.000 6000.000 47.88000 

0. OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 

200.000 942.000 238.02890 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
3. 07 8966 99e- 03-3. 7 9 09 218 Oe- 06 

-9 55446643e+00 0 . OOOOOOOOe+OO 

942.000 1049.000 238.02890 1 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 2 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 

-2. 37 803 4 04 e+ 01 0 . OOOOOOOOe+OO 

1049.000 1408.000 238.02890 

0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0. OOOOOOOOe+OO 0 . OOOOOOOOe+OO 
0 . OOOOOOOOe+OO 0 . OOOOOOOOe+OO 


3 

4 
1 
2 

3 
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TABLE VIII. - Concluded. 


U(l) C0DA89U 1. 0. 0. 0.C 1408.000 4000.000 238.02890 1 

5. 78808331 e+ 00-4. 073205 58 e- 04 3 . 58822296e-07-7 . 42103631e-l 1 5 . 8 1784231 e- 1 5 2 

"- 1. 064616 4 2 e+ 03-2. 73491825 e+ 01 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 4 

V(cr) J 6/73 V 1. 0. 0. 0.C 200.000 2190.000 50.94150 1 

4.4S215589e+00-4 ,25728053e-03 5 . 3832521 1 e-06 -2 . u 1 4 i;9 4 . 2398 1 1 92e-l 3 2 

-1 ,28420195e+03-2. 12401625e+01 8 . 6 427 3023e-01 1 . 40301270e~02-3 . 15228495e-05 3 

3.16728638e-08-l . 14327 459e-l 1~6 . 59969586e+02-4 . 48332268e+0 0 0 . 00000000e+00 4 

V(l) J 6/73 V 1. 0. 0. 0.C 2190.000 6000.000 50.94150 1 

5 . 55703222e+00 0 . 00000000e+00 0 . 00000000e+ 00 0 . 00000000e+00 0 . 00000000e+00 2 

-1 ,89958163e+03-3 . 07034308e+01 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 4 

W(cr) J 6/66W 1. 0. 0. O.C 200.000 3680.000 183.85000 1 

3.94053690e+00-2.72324866e-03 3 . 2584/837e- 06-1 . 37908465e~09 2 . 1 07 0666 1 e- 1 3 2 

-1 . 16651320e+03-l .804869446+01 1 . 6 306 26 7 2e+ 0 0 8 . 8679191 Oe-03-2 . 1 1 7 2 7 341 e- 05 3 

2. 2527 0259e-08-8 . 545448 96 e- 12-7 . 33745920e+ 02-7 . 24762635e+00 0.00000000e+00 4 

MCI) J 6/66 W 1. 0. 0. O.C 3680.000 6000.000 183.85000 1 

4 . 27734166e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 2 

2. 75282252 e+ 03-2. 086 36 176 e+ 01 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 4 

Xe L12/91XE 1. 0. 0. O.G 200.000 6000.000 131.29000 1 

2.50005322e+00-l . 05136544e-07 6 . 7 5326 897e-l 1-1 . 7 0944909e-l 4 1 . 4768 1 049e-18 2 

-7 . 45394186 e+ 02 6 . 16412898e+00 2 . 50000000e+00-8 . 99141330e-14 2 . 521 9686 Oe-16 3 

-2.92186662e-19 1 . 18949218e-22-7 . 45375000e+02 6 . 16441993e+00 0 . 00000000e+00 4 

Zn(cr) C0DA89ZN 1. 0. 0. O.C 200.000 692.730 65.39000 1 

0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 2 

0 . 00000000e+00 0 . 00000000e+00 1 . 85068929e+00 9 . 17791 41 Oe-O 3-2 . 6 1 047 009e-05 3 

3. 38568 76 7e-08-l . 394 307 09e-l 1-7 . 894031 33e+ 02-7 . 38526 333e+00 0.00000000e+00 4 

Zn( 1 ) CODA89ZN 1. 0. 0. O.C 692.730 6000.000 65.39000 1 

3. 776530 4 3 e+ 00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 2 

-4. 31695298 e+ 02-1 .56708437e+01 3 . 77653043e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . 00000000e+00 0 . OOOOOOGOe+OO-4 . 31695298e+02-l . 56708437e+01 0 . 00000000e+00 4 

Zr(a) J 6/79ZR 1. 0. 0. O.C 200.000 1135.000 91.22400 1 

2 . 281 1 9546 e+0 0 1 . 46971684e-03-l . 04657616e-08 0 . 00000000e+00 0 . 00000000e+00 2 

-6 . 61803147 e+ 02-8. 57 377 198 e+ 00 2 . 18288840e+00 5 . 42886393e-03-l . 21463952e-05 3 

1 . 31132729e-08-4 . 83818355e-12-8 . 08441 355e+02-8 . 94741836e+00 0.00000000e+00 4 

Zc( b) J 6/79ZR 1. 0. 0. O.C 1135.000 2125.000 91.22400 1 

4. 06876245 e+ 00-1 .58489721e-03 1 . 02995129e-06-l . 55767557e-l 0 2 . 302846 1 1 e-14 2 

-6 .91172261e+02-l .785934036+01 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0. 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 4 

Zr ( 1 ) J 6/79ZR 1. 0. 0. O.C 2125.000 6000.000 91.22400 1 

5 . 03216666e+00 0 . 00000000e+00 0 . 00000000e+ 00 0 . 00000000e+00 0 . 00000000e+00 2 

-1 .10084626e + 03-2.54797587e+01 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 3 

0 . OQOOOOOOe+OO 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 0 . 00000000e+00 4 
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TABLE 1X.1. * THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Afl(cr,i) 


T 

K 

c p° 

J/mol-K 

H°(T>H°(0) 

kJ/mo) 

S°(T) 

J/mol-K 

-<G°<T)-H°(0))/T 

J/mol-K 

H°CD 

kJ/mol 

-G°(T)/r 

J/mol-K 

0 

200 

298.15 

300 

900 

500 

0.000 

24.147 

25.350 
25.359 
25.811 

26.350 

0.000 

3.298 

5.795 

5.792 

8.350 

10.957 

0.000 

32.611 

92.550 

92.707 

50.069 

55.879 

0.000 

16.120 

23.281 

23.900 

29.188 

33.964 

-5.745 
-2.447 
0 .000 
0.097 
2.605 
5.212 

INFINITE 

44.845 

42.550 

42.550 

43.551 
45.454 

600 
700 
800 
9 0 0 
1000 

26.976 
27 .691 
28.315 
28 . 990 
29.665 

13.623 

16.359 

19.152 

22.017 

29.950 

60.738 

69.996 

68.681 

72.055 

75.199 

38.032 

41.583 

99.791 

97.592 

50.199 

7.878 

10.609 

13.407 

16.272 

19.205 

47.607 

49.790 

51.922 

53.975 

55.939 

1100 

1200 

cr 1235.08 

30.345 

31.034 

31.278 

27.950 

31.019 

32.112 

78.003 

80.673 

81.571 

52.599 

59.829 

55.571 

22.205 

25.274 

26.367 

57.817 

59.612 

60.223 

t 1235.08 
1300 
1900 
1500 

33.900 

33.900 

33.900 

33.900 

93.112 
95.280 
98 .620 
51.960 

90.977 
92.188 
99.663 
96 .968 

55.571 

57.357 

59.935 

62.328 

57 .367 
39.535 
42.875 
46.215 

60.225 

61.776 

64.038 

66.158 

1600 

1700 

1800 

1900 

2000 

33.900 

33.900 

33.900 

33.900 

33.900 

55.300 

58.690 

61.980 

65.320 

68.660 

99.123 

101.198 

103.057 

109.863 

106.576 

69.561 

66.659 

68,629 

70.989 

72.296 

49.555 

52.895 

56.235 

59.575 

62.915 

68.151 
70.033 
71 .816 
73.508 
75.119 

2100 

2200 

2300 

2900 

2500 

33.900 

33.900 

33.900 

33.900 

33.900 

72.000 

75.390 

78.680 

82.020 

85.360 

108.206 

109.760 

111.299 

112.666 

119.029 

73.920 
75.514 
77 .036 
78.491 
79.885 

66.255 
69.595 
72.935 
76.275 
79 .615 

76.656 

78.126 

79.533 

80.885 

82.183 

2600 
27 00 
2800 
2900 
3000 

33.900 

33.900 

33.900 

33.900 

33.900 

88.700 

92.090 

95.380 

98.720 

102.060 

115.339 

116.600 

117.815 

118.987 

120.119 

81.224 

82.511 

83.750 

84.945 

86.099 

82.955 

86.295 

89.635 

92.975 

96.315 

83.433 
84 .639 
85.802 
86.926 
88.014 

3100 

3200 

3300 

3900 

3500 

33.900 

33.900 

33.900 

33.900 

33.900 

105.900 

108.790 

112.080 

115.920 

118-760 

121.219 

122.279 

123.302 

129.299 

125.268 

87.214 

88.293 

89.339 

90.352 

91.336 

99.655 

102.995 

106.335 

109.675 

113.015 

89.067 

90.088 

91.079 

92.042 

92.977 

3600 

3700 

3800 

3900 

9000 

33.900 

33.900 

33.900 

33.900 

33.900 

122.100 

125.990 

128.780 

132.120 

135.960 

126.208 

127.129 

128.019 

128.882 

129.727 

92.292 

93.221 

94.125 

95.005 

95.862 

116.355 

119.695 

123.035 

126.375 

129.715 

93.888 

94.773 

95.637 

96.478 

97.299 

9100 

9200 

9300 

9900 

9500 

33.900 

33.900 

33.900 

33.900 

33.900 

138.800 

192.190 

195.980 

198.820 

152.160 

130.552 

131.357 

132.193 

132.911 

133.661 

96 .698 
97.514 
98.310 
99.088 
99.848 

133.055 

136.395 

139.735 

143.075 

146.415 

98.100 

98.882 

99.646 

100.394 

101.125 

9600 

9700 

9800 

9900 

5000 

33.900 

33.900 

33.900 

33.900 

33.900 

155.500 

158.890 

162.180 

165.520 

168.860 

139.396 
135.119 
135.817 
136.506 
137 .180 

100.591 

101.318 

102.029 

102.726 

103.408 

149.755 
153.095 
156 .435 
159.775 
163.115 

101.840 

102.540 

103.226 

103.898 

104.557 

5100 

5200 

5300 

5900 

5500 

33.900 

33.900 

33.900 

33.900 

33.900 

172.200 

175.590 

178.880 

182.220 

185.560 

137 .892 
138.990 
139.127 
139.751 
190.369 

104.077 
104,733 
105.376 
106.00 6 
106.626 

166.455 

169.795 

173.135 

176.475 

179.815 

105.204 

105.837 

106.460 

107.070 

107.670 

5600 

5700 

5800 

5900 

6000 

33.900 

33.900 

33.900 

33.900 

33.900 

188.900 

192.290 

195.580 

198.920 

202.260 

190.966 

191.557 

192.138 

192.709 

193.270 

107.233 
107 .830 
108.417 
108.993 
109.560 

183.155 

186.495 

189.835 

193.175 

196.515 

108.259 

108.838 

109.407 

109.967 

110.517 


T 

K 

0 

200 

298.15 

300 

<400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1235.08 

1235.08 

1300 

1900 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2900 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

3600 

3700 

3800 

3900 

9000 

9100 

9200 

9300 

9900 

9500 

9600 

9700 

9800 

9900 

5000 

5100 

5200 

5300 

5900 

5500 

5600 
57 00 
5800 
5900 
6000 
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TABLE IX.2. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Ai(cr,f) 


T . 

c p 

H°(T)-H°(0) 

S°fT) 

K 

J/mol-K 

kJ/mol 

JAnol-K 

0 

0.000 

0.000 

0.000 

2>10 

21.340 

2.282 

19.152 

29S .15 

24.200 

4.540 

28 . 300 

300 

24.234 

4.585 

28.450 

400 

25.734 

7 . 088 

35.640 

500 

26.910 

9.721 

41.512 

600 

28.044 

12.468 

46.517 

700 

29.344 

15.336 

50.934 

800 

31.005 

18.349 

54.956 

900 

33.211 

21.555 

58.729 

933.61 

34.104 

22.686 

59.963 

933.61 

31 .750 

33.386 

71.424 


1000 

31.750 

35.494 

73.605 

1100 

31 .750 

38.669 

76.631 

1200 

31.750 

41.844 

79.394 

1300 

31 .750 

45.019 

81.935 

1400 

31.750 

48.194 

84.288 

1500 

31.750 

51.369 

86.479 

1600 

31.750 

54.544 

88.528 

1700 

31.750 

57.719 

90.452 

1800 

31.750 

60.894 

92.267 

1900 

31.750 

64.069 

93.984 

2000 

31 .750 

67.244 

95.612 

2100 

31.750 

70.419 

97.162 

2200 

31.750 

73.594 

98.639 

2300 

31.750 

76.769 

100.050 

2400 

31.750 

79.944 

101.401 

2500 

31.750 

83.119 

102.697 

2600 

31.750 

86.294 

103.942 

2700 

31.750 

89.469 

105.141 

2800 

31 .750 

92.644 

106.295 

2900 

31 .750 

95.819 

107.410 

3000 

31.750 

98.994 

108.486 

3100 

31.750 

102.169 

109.527 

3200 

31.750 

105.344 

110.535 

3300 

31.750 

108.519 

111 . 512 

3400 

31.750 

111.694 

112.460 

3500 

31.750 

114.869 

113.380 

3600 

31.750 

118.044 

114.275 

3700 

31.750 

121.219 

115.145 

3800 

31.750 

124.394 

115.991 

3900 

31.750 

127.569 

116.816 

4000 

31.750 

130.744 

117.620 

4100 

31.750 

133.919 

118.404 

4200 

31.750 

137.094 

119.169 

4300 

31.750 

140.269 

119.916 

4400 

31.750 

143.444 

120.646 

4500 

31.750 

146.619 

121.359 

4600 

31.750 

149.794 

122.057 

4700 

31.750 

152.969 

122.740 

4800 

31.750 

156.144 

123.409 

4900 

31.750 

159.319 

124.063 

5000 

31.750 

162.494 

124.705 

5100 

31.750 

165.669 

125.333 

5200 

31.750 

168 .844 

125.950 

5300 

31.750 

172.019 

126.555 

5400 

31.750 

175.194 

127.148 

5500 

31.750 

178.369 

127.731 

5600 

31.750 

181.544 

128.303 

5700 

31 .750 

184.719 

128.865 

5800 

31.750 

187.894 

129.417 

5900 

31.750 

191 . 069 

129.960 

6000 

31.750 

194.244 

130.493 


■(®°fD"H l, (o))/r 

H°(T) 

-Q°(jyT 

T 

J/mol-K 

fcJ/mol 

J/mol-K 

K 

0 . 000 

-4.540 

INFINITE 

0 

7.741 

-2.258 

30.441 

200 

13.073 

0.000 

28.300 

298.15 

13.167 

0.045 

28.300 

300 

17.921 

2.548 

29.271 

400 

22.069 

5.181 

31.149 

500 

25.737 

7.928 

33.303 

600 

29.026 

10.796 

35.512 

700 

32.020 

13.809 

37.695 

800 

34.779 

17.015 

39.824 

900 

35.664 

18.146 

40.527 

933.61 

35.664 

28.846 

40.527 

933.61 

38.111 

30.954 

42.651 

1000 

41.478 

34.129 

45.605 

1100 

44.524 

37.304 

48.307 

1200 

47.305 

40.479 

50.798 

1300 

49.864 

43.654 

53.107 

1400 

52.233 

46.829 

55.259 

1500 

54.438 

50.004 

57.275 

1600 

56.500 

53.179 

59.171 

1700 

58.437 

56.354 

60.960 

1800 

60.263 

59.529 

62.653 

1900 

61.991 

62.704 

64.261 

2000 

63.629 

65.879 

65.791 

2100 

65.187 

69.054 

67.250 

2200 

66.672 

72.229 

68.646 

2300 

68.091 

75.404 

69.983 

2400 

69.450 

78.579 

71.266 

2500 

70.753 

81.754 

72.499 

2600 

72.004 

84.929 

73.686 

2700 

73.208 

88.104 

74.830 

2800 

74.369 

91.279 

75.934 

2900 

75.488 

94.454 

77.001 

3000 

76,569 

97.629 

78.034 

3100 

77 .615 

100.804 

79.034 

3200 

78.628 

103.979 

80.003 

3300 

79.609 

107.154 

80.944 

3400 

80.561 

110.329 

8 1.858 

3500 

81 .485 

113.504 

82.746 

3600 

82.383 

116.679 

83.610 

3700 

83.256 

119.854 

84.451 

3800 

84.106 

123.029 

85.270 

3900 

84.934 

126.204 

86.069 

4000 

85.741 

129.379 

86.848 

4100 

86.528 

132.554 

87.609 

4200 

87.295 

135.729 

88.351 

4300 

88.045 

138.904 

89.077 

4400 

88.778 

142.079 

89.786 

4500 

89.493 

145.254 

90.480 

4600 

90,194 

148.429 

91.160 

4700 

90.879 

151.604 

91.824 

4800 

91.549 

154.779 

92.476 

4900 

92.206 

157.954 

93.114 

5000 

92.849 

161.129 

93.740 

5100 

93.480 

164.304 

94.353 

5200 

94.098 

167.479 

94.955 

5300 

94.705 

170.654 

95.546 

5400 

95.300 

173.829 

96.126 

5500 

95.884 

177.004 

96.695 

5600 

96.458 

180.179 

97.254 

5700 

97.022 

183.354 

97.804 

5800 

97.575 

186.529 

98.345 

5900 

98.119 

189.704 

98.876 

6000 
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TABLE IX.3. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Ar 


T 

K 

c p° 

J/mol-K 

H°CD-H o (0) 

kJ/mol 

S°(T) 

J/mol-K 

-(G°CT)-H°{0)KT 

J/mol-K 

H Q (T) 

kJ/mot 

-g °(T)rr 

J/mol-K 

T 

K 

0 

ZOO 

298.15 

500 

400 

500 

0.000 

20.786 

20.786 

20.786 

20.786 

20.786 

0.000 

4.157 

6.197 

6.236 

8.315 

10.393 

0.000 
146 .547 
154.847 
154.975 
160.955 
165.593 

0.000 

125.761 

134.060 

134.189 

140.169 

144.807 

-6.197 

-2,040 

0.000 

0.038 

2.117 

4.196 

INFINITE 

156.748 

154.847 

154.847 

155.662 

157.202 

0 

200 

298 . 15 
300 
400 
500 

600 

700 

800 

900 

1000 

20.786 

20.786 

20.786 

20.786 

20.786 

12.472 

14.550 

16.629 

18.708 

20.786 

169.383 

172.587 

175.363 

177.811 

180.001 

148.597 

151.801 

154.577 

157.025 

159.215 

6.274 

8.353 

10.432 

12.510 

14.589 

158.926 

160.655 

162.324 

163.911 

165.413 

600 

700 

800 

900 

1000 

1100 

1200 

1500 

1400 

1500 

20.786 

20.786 

20.786 

20.786 

20.756 

22.865 

24.944 

27.022 

29.101 

31.179 

181.982 

183.791 

185.455 

186.995 

188.429 

161.196 
163.005 
164 .669 
166.209 
167.643 

16.667 

18.746 

20.825 

22.903 

24.982 

166.830 

168.169 

169.436 

170.636 

171.775 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

20.786 

20.786 

20.786 

20.786 

20.786 

33.258 
35.337 
37 .415 
39 .494 
41.573 

189.771 

191.031 

192.219 

193.343 

194.409 

168.985 

170.245 

171.433 

172.557 

173.623 

27.061 

29.139 

31.218 

33.296 

35.375 

172.858 

173.890 

174.876 

175.819 

176.722 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2500 

2400 

2500 

20.786 

20.786 

20.786 

20.786 

20.786 

43.651 

45.730 

47.808 

49.887 

51.966 

195.423 

196.390 

197.314 

198.199 

199.048 

174.637 

175.604 

176.528 

177.413 

178.261 

37.454 

39.532 

41.611 

43.690 

45.768 

177.588 

178.421 

179.223 

179.995 

180.740 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

20 .786 
20.786 
20.786 
20 .786 
20.786 

54.044 

56.123 

58.202 

60.280 

62.359 

199.863 
200.647 
201 .403 
202.133 
202.837 

179 .077 
179.861 
180.617 
181.346 
182.051 

47 .847 
49.926 
52.004 
54.083 
56.161 

181.460 

182.156 

182.830 

183.483 

184.117 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

20.786 

20.786 

20.786 

20.786 

20.786 

64.437 

66.516 

68.595 

70.673 

72.752 

203.519 
204 . 179 
204.819 
205.439 
206.042 

182.733 

183.393 

184.032 

184.653 

185.255 

58.240 

60.319 

62.397 

64.476 

66.555 

184.732 

185.329 

185.910 

186.476 

187.026 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

20.786 
20.786 
20 .786 
20.786 
20.786 

74.831 
76.909 
78.988 
81 . 066 
83.145 

206.627 
207 .197 
207 .751 
208.291 
208.817 

185.841 

186.410 

186.965 

187.505 

188.031 

68.633 

70.712 

72.790 

74.869 

76.948 

187.562 
188.085 
188.596 
189 . 094 
189.580 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

20.786 

20.786 

20.786 

20.786 

20.786 

85.224 

87.302 

89.381 

91.460 

93.538 

209.331 

209.831 

210.321 

210.798 

211.266 

188.544 

189.045 

189.534 

190.012 

190.479 

79.026 

81.105 

83.184 

85.262 

87.341 

190.056 

190.521 

190.976 

191.421 

191.856 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

20.786 

20.786 

20.786 

20.786 

20.786 

95.617 

97.695 

99.774 

101.853 

103.931 

211 .722 
212.169 
212.607 
213.036 
213.456 

190.936 

191.383 

191.821 

192.249 

192.669 

89.419 

91.498 

93.577 

95.655 

97.734 

192.283 

192.702 

193.112 

193.514 

193.909 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

20.786 

20.786 

20.786 

20.786 

20.786 

106.010 

108.089 

110.167 

112.246 

114.325 

213.867 

214.271 

214.667 

215.055 

215.437 

193.081 

193.485 

195.880 

194.269 

194.650 

99.813 

101.891 

103.970 

106.048 

108.127 

194.296 

194.676 

195.050 

195.417 

195.777 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

20.786 

20.786 

20.786 

20.786 

20.786 

116.403 
118.482 
120 .560 
122.639 
124.718 

215.811 

216.179 

216.541 

216.896 

217.245 

195.025 

195.393 

195.754 

196.110 

196.459 

110.206 

112.284 

114.363 

116.442 

118.520 

196.132 

196.480 

196.823 

197.160 

197.492 

5600 

5700 

5800 

5900 

6000 

6200 

6400 

6600 

6800 

7000 

20.817 

20.818 
20.803 
20.781 
20.759 

128.879 
133.043 
137 .205 
141.363 
145.517 

217.928 

218.589 

219.229 

219.850 

220.452 

197.141 

197.801 

198.440 

199.061 

199.664 

122.681 

126.845 

131.007 

135.166 

139.320 

198.140 

198.769 

199.379 

199.972 

200.549 

6200 

6400 

6600 

6800 

7000 

7200 

7400 

7600 

7800 

8000 

20.740 

20.726 

20.718 
20.716 

20.719 

149.667 

153,814 

157.958 

162.101 

166.245 

221.036 

221.604 

222.157 

222.695 

223.220 

200.249 

200.819 

201.373 

201.913 

202.439 

143.470 
147 .616 
151,761 
155.904 
160.047 

201.110 

201.656 

202.188 

202.707 

203.214 

7200 

7400 

7600 

7800 

8000 
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TABLE IX.3. * Conducted. 


T 

Cp° 

H°(T)-H°(0) 

S°(T) 

K 

JAnol-K 

kj/mol 

J/moi-K 

8200 

20.726 

170.389 

223.731 

8400 

20.736 

174.535 

224.231 

8600 

20.748 

178.684 

224.719 

8800 

20.762 

182.835 

225.196 

9000 

20.777 

186.989 

225.663 

9200 

20.792 

191.145 

226.120 

9400 

20.807 

195.305 

226.567 

9600 

20.821 

199.468 

227.005 

9800 

20.836 

203.634 

227,435 

10000 

20.851 

207.803 

227.856 

10500 

20.891 

218,238 

228.874 

11000 

20.948 

228.697 

229.847 

11500 

21.039 

239.192 

230.780 

12000 

21.183 

249.744 

231.678 

12500 

21.402 

260.387 

232.547 

15000 

21.719 

271 . 163 

233.392 

15500 

22.152 

282.125 

234.220 

14000 

22.718 

293.337 

235.035 

14500 

23.430 

304.868 

235.844 

15000 

24.295 

316.793 

236.653 

15500 

25.311 

329.188 

237.466 

16000 

26.475 

342.129 

238.287 

16500 

27.770 

355.685 

239.121 

17000 

29 . 174 

369.917 

239.971 

17500 

30.656 

384.872 

240.838 

18000 

32.176 

400.579 

241.723 

18500 

33.682 

417 . 045 

242.625 

19 000 

35.114 

434.249 

243.543 

19500 

36 .403 

452.136 

244.472 

20000 

37 . 466 

470.614 

245.407 


^°(D-H°(0)}/T 

H°(T) 

-g°(t )n 

T 

JV/nol-K 

fcJfmol 

J/mol-K 

K 

202.952 

164.192 

203.708 

8200 

203.453 

168.338 

204.191 

8400 

203.942 

172.486 

204.662 

8600 

204.419 

176.637 

205.124 

8800 

204.886 

180.791 

205.575 

9000 

205.343 

184.948 

206.017 

9200 

205.790 

189.108 

206 . 449 

9400 

206.227 

193.271 

206.873 

9600 

206.656 

197.436 

207.288 

9800 

207.075 

201.605 

207.695 

10000 

208.089 

212.040 

208.680 

10500 

209.056 

222.499 

209 .620 

11000 

209.981 

232.994 

210.520 

11500 

210.866 

243.547 

211.383 

12000 

211.716 

254.190 

212.212 

12500 

212.534 

264.966 

213.010 

13000 

213.322 

275.928 

213.781 

13500 

214.083 

287.140 

214.525 

14000 

214.819 

298.671 

215.246 

14500 

215.533 

310.596 

215.946 

15000 

216.228 

322.991 

216 .628 

15500 

216.904 

335.931 

217.292 

16000 

217.565 

349.487 

217.940 

16500 

218.211 

363.719 

218.576 

17000 

218.845 

378.674 

219.199 

17500 

219.468 

394.382 

219.813 

18000 

220.082 

410.848 

220.417 

18500 

220.687 

428.051 

221.014 

19000 

221.285 

445.938 

221.603 

19500 

221.877 

464.416 

222.186 

20000 
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T 

K 

0 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 
2200 
2300 
P 2550 

* 2350 

2400 
2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

520Q 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 


TABLE IX. 4. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR B(M) 


C P 

J/mo!*K 

kJ/mol 

S°(T) 

J/moFK 

J/mol-K 

H°(T) 

kJAnol 

-G°(T)/T 

J/mol-K 

T 

K 

0.000 

6.002 

11.315 

11.405 

15.667 

18.738 

0.000 

0.357 

1.214 

1.235 

2.598 

4.329 

0.000 

2.418 

5.834 

5.904 

9.795 

13.645 

0.000 

0.634 

1.762 

1,788 

3.301 

4.988 

-1.214 

-0.857 

0.000 

0.021 

1.384 

3.115 

infinite 

6 .704 
5.834 
5.834 
6.336 
7.416 

0 

200 

298.15 

300 

400 

500 

20.750 

22.249 

23.361 

24.245 

24.978 

6.309 

8.465 

10.747 

13.129 

15.591 

17.251 
20.570 
23.617 
26.421 
29 . 014 

6 .735 
8.478 
10.182 
11.833 
13.423 

5.095 

7.251 

9.533 

11.915 

14.377 

8.758 

10.212 

11.700 

13.182 

14.637 

600 

700 

800 

900 

1000 

25.607 
26.161 
26 .663 
27.125 
27 .557 

18.121 

20.710 

23.352 

26.042 

28.776 

31.425 
33.678 
35.792 
37 .785 
39.671 

14.951 
16.419 
17.829 
19.184 
20 .487 

16.907 
19.496 
22.138 
24.828 
27 .562 

16.055 
17 .431 
18.763 
20.051 
21.296 

1100 

1200 

1300 

1400 

1500 

27 .966 
28.356 
28.733 
29.097 
29.452 

31.552 

34.368 

37.223 

40.115 

43.042 

41.463 

43.170 

44.801 

46.365 

47.866 

21.743 

22.953 

24.122 

25.252 

26.345 

30.338 

33.154 

36.009 

38.901 

41.828 

22,501 

23.667 

24.796 

25.891 

26.952 

1600 

1700 

1800 

1900 

2000 

29.799 

30.139 

30.475 

30.641 

46.005 

49.002 

52.032 

53.560 

49.312 

50.706 

52.053 

52.710 

27.405 
28.432 
29.430 
29 .919 

44.791 

47.788 

50.818 

52.346 

27.983 

28.984 
29.958 
30.435 

2100 

2200 

2300 

2350 

31 .750 
31.750 
31.750 

103.768 

105.356 

108.531 

74.075 

74.744 

76.040 

29.919 

30.845 

32.627 

102.554 

104.142 

107.317 

30,435 

31.351 

33.113 

2350 

2400 

2500 

31.750 
31 .750 
31.750 
31.750 
31.750 

111.706 

114.881 

118.056 

121.231 

124.406 

77.285 

78.483 

79.638 

80.752 

81.828 

34.321 
35.935 
37 .475 
38.948 
40,360 

110.492 

113.667 

116.842 

120.017 

123.192 

34.788 
36.384 
37 .909 
39.367 
40.765 

2600 

2700 

2800 

2900 

3000 

31.750 
31 .750 
31.750 
31.750 
31.750 

127.581 

130.756 

133.931 

137.106 

140.281 

82.870 

83.878 

84.855 

85.802 

86.723 

41,714 

43.016 

44.269 

45.477 

46.643 

126.367 

129.542 

132.717 

135.892 

139.067 

42.106 

43.396 

44.637 

45.834 

46.989 

3100 

3200 

3300 

3400 

3500 

31.750 

31.750 

31.750 

31.750 
31.750 

143.456 

146.631 

149.806 

152.981 

156.156 

87 .617 
88.487 
89.334 
90.159 
90.962 

47 .768 
48.857 
49.911 
50.933 
51.923 

142.242 

145.417 

148,592 

151.767 

154.942 

48.106 

49,185 

50.231 

51.244 

52.227 

3600 

3700 

3800 

3900 

4000 

31.750 
31.750 
31.750 
31.750 
31 .750 

159.331 

162.506 

165.681 

168.856 

172.031 

91.746 

92.511 

93.259 

93.988 

94.702 

52.885 

53.820 

54.728 

55.612 

56.473 

158.117 

161.292 

164.467 

167.642 

170.817 

53.181 

54.109 

55.010 

55.888 

56.743 

4100 

4200 

4300 

4400 

4500 

31.750 

31.750 

31.750 

31.750 

31.750 

175.206 
178.381 
181.556 
184.731 
187 .906 

95.400 
96.083 
96 .751 
97.406 
98.047 

57.312 

58.129 

58.927 

59.706 

60.466 

173.992 

177.167 

180.342 

183.517 

186.692 

57.576 

58.388 

59.180 

59.953 

60.709 

4600 

4700 

4800 

4900 

5000 

31.750 

31.750 

31.750 
31.750 
31.750 

191,081 

194.256 

197.431 

200.606 

203.781 

98 .676 
99.292 
99.897 
100 .491 
101.073 

61.209 

61.936 

62.646 

63.341 

64.022 

189 .867 
193.042 
196.217 
199.392 
202.567 

61.447 

62.169 

62.875 

63.566 

64.243 

5100 

5200 

5300 

5400 

5500 

31.750 
31.750 
31.750 
31.750 
31 .750 

206.956 

210.131 

213.306 

216.481 

219.656 

101.645 

102.207 

102.760 

103.302 

103.836 

64.689 

65.342 

65.983 

66.611 

67.227 

205.742 

208.917 

212.092 

215.267 

218.442 

64.906 
65.555 
66.192 
66 .816 
67.429 

5600 

5700 

5800 

5900 

6000 
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TABLE IX.5. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Ba(cr.f) 


T 

c p ° 

H°(T>H°(0) 

S“(T) 

K 

J/mol-K 

kJAnol 

J/moi-K 

0 

0.000 

0.000 

0.000 

200 

26.363 

4.238 

51.517 

29S. 15 

28.110 

6.907 

62.352 

300 

28.141 

6.959 

62.526 

400 

29.835 

9.858 

70.854 

500 

31.529 

12.926 

77.693 

600 

33.224 

16 . 164 

83.592 

700 

34,918 

19.571 

88.840 

800 

36 .612 

23.137 

93.613 

900 

38.306 

26 .893 

98.023 

cr 1000 

40.000 

30.808 

102.147 

« 1000 

40.000 

38.658 

109.997 

1100 

40.000 

42.658 

113.809 

1200 

40,000 

46.658 

117.290 

1300 

40 . 000 

50.658 

120.492 

1400 

40.000 

54.658 

123.456 

1500 

40.000 

58.658 

126.216 

1600 

40.000 

62.658 

128.797 

1700 

40.000 

66.658 

131.222 

1800 

40 . 000 

70.658 

133.509 

1900 

40.000 

74.658 

135.671 

2000 

40.000 

78.658 

137.723 

2100 

40.000 

82.658 

139.675 

zzoo 

40.000 

86 .658 

141.535 

2300 

40.000 

90.658 

143.313 

2400 

40.000 

94.658 

145. 016 

2500 

40 . 000 

98.658 

146.649 

2600 

40 . 000 

102.658 

148.218 

2700 

40 . 000 

106.658 

149.727 

2800 

40,000 

110.658 

151.182 

2900 

40.000 

114.658 

152.586 

3000 

40.000 

118.658 

153.942 

3100 

40.000 

122.658 

155.253 

3200 

40.000 

126,658 

156.523 

3300 

40.000 

130.658 

157.754 

3400 

40.000 

134.658 

158.948 

3500 

40.000 

138.658 

160.108 

3600 

40.000 

142.658 

161.234 

3700 

40.000 

146.658 

162.330 

3800 

40.000 

150.658 

163.397 

3900 

40.000 

154.658 

164.436 

4000 

40.000 

158.658 

165.449 

4100 

40.000 

162.658 

166.437 

4200 

40.000 

166.658 

167.400 

4300 

40.000 

170.658 

168.342 

4400 

40.000 

174.658 

169.261 

4500 

40.000 

178.658 

170.160 

4600 

40.000 

182.658 

171 . 039 

4700 

40.000 

186 .658 

171.900 

4800 

40.000 

190.658 

172.742 

4900 

40.000 

194.658 

173.566 

5000 

40.000 

198.658 

174.375 

5100 

40.000 

202.658 

175.167 

5200 

40.000 

206.658 

175.943 

5300 

40 . 000 

210.658 

176.705 

5400 

40.000 

214.658 

177.453 

5500 

40.000 

218.658 

178.187 

5600 

40 . 000 

222.658 

178.908 

5700 

40.000 

226.658 

179.616 

5800 

40.000 

230.658 

180.311 

5900 

40.000 

234.658 

180.995 

6000 

40.000 

238.658 

181.667 


-{G < yo-H 0 (o»yr 


-G°oyr 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-6.907 

INFINITE 

0 

30.327 

-2.669 

64.862 

200 

39.186 

0.000 

62.352 

298.15 

39.329 

0.052 

62.353 

300 

46.209 

2.951 

63.477 

400 

51.841 

6.019 

65.655 

500 

56.652 

9.257 

68 . 164 

600 

60.882 

12.664 

70.749 

700 

64.679 

16 .240 

73.313 

800 

68 . 1*42 

19.986 

75.817 

900 

71.539 

23.901 

78.246 

1000 

71.339 

31.751 

78.246 

1000 

75.029 

35.751 

81.308 

1100 

78.408 

39.751 

84.164 

1200 

81.524 

43.751 

86.837 

1300 

89.91<* 

47.751 

89.348 

1400 

87.110 

51.751 

91.715 

1500 

89.636 

55.751 

93.953 

1600 

92.011 

59.751 

96.074 

1700 

94.254 

63.751 

98.091 

1800 

96 .377 

67 .751 

100.013 

1900 

98.399 

71.751 

101.847 

2000 

100.313 

75.751 

103.602 

2100 

102.145 

79.751 

105.285 

2200 

103.897 

83.751 

106.900 

2300 

105.575 

87.751 

108.453 

2400 

107.185 

91.751 

109.948 

2500 

108.734 

95.751 

111.390 

2600 

110.224 

99 .751 

112.782 

2700 

111 .661 

103.751 

114 . 128 

2800 

113.048 

107.751 

115.430 

2900 

114.389 

111.751 

116.691 

3000 

115.686 

115.751 

117.914 

3100 

116.942 

119.751 

119.101 

3200 

118.161 

123.751 

120.254 

3300 

119.343 

127.751 

121.374 

3400 

120.491 

131 .751 

122.464 

3500 

121.607 

135.751 

123.526 

3600 

122.693 

139.751 

124.560 

3700 

123.750 

143.751 

125.568 

3800 

124.780 

147.751 

126.551 

3900 

125.784 

151.751 

127.511 

4000 

126.764 

155.751 

128.448 

4100 

127.720 

159.751 

129.364 

4200 

128.654 

163.751 

130.260 

4300 

129.566 

167.751 

131.136 

4400 

130.458 

171.751 

131.993 

4500 

131.331 

175.751 

132.832 

4600 

132.185 

179.751 

133.655 

4700 

133.021 

183.751 

134.460 

4800 

133.840 

187.751 

135.250 

4900 

134.643 

191.751 

136.024 

5000 

135.430 

195.751 

136.784 

5100 

136.201 

199.751 

137.530 

5200 

136,958 

203.751 

138.262 

5300 

137.701 

207 .751 

138.981 

5400 

138.431 

211.751 

139.687 

5500 

139.147 

215.751 

140.381 

5600 

139.851 

219,751 

141.063 

5700 

140.543 

223.751 

141.734 

5800 

141.223 

227.751 

142.393 

5900 

141.891 

231.751 

143.042 

6000 
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TABLE IX.6. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Be(a,M) 


T 

K 

c p 

JAnol-K 

H ft (T)-H°(0) 

kJ/mol 

S e <T) 

J/mol-K 

HQO(T>H°(0)KT 

J/mol-K 

H°(T) 

kJ/mol 

*G°(Tyr 

J/moFK 

0 

200 

298.15 

300 

400 

500 

0. ooo 

10 . 003 
16.443 
16.473 
19.965 
21.943 

0.000 

0.620 

1.942 

1.972 

3.815 

5.917 

0 . 000 
4.212 
9.503 
9.604 
14.880 
19.564 

0.000 
1.110 
2.989 
3.029 
5.343 
7 .729 

-1.942 

-1.322 

0.000 

0.030 

1.873 

3.975 

infinite 
10.821 
* 9.503 

9.503 
10.199 
11.613 

600 

700 

800 

900 

1000 

23.336 
24.463 
25.458 
26.384 
27 .274 

8.184 

10.576 

13.073 

15.665 

18.348 

23.693 
27 .377 
30.710 
33.762 
36 .588 

10.053 

12.269 

14.369 

16.357 

18.240 

6,242 

8.634 

11.131 

13.723 

16.406 

13.289 

15.044 

16.797 

18.515 

20.182 

1100 
1200 
1300 
14 DO 
1500 

28.147 

29.015 

29.885 

30.762 

31.649 

21.119 

23.977 

26.922 

29.955 

33.075 

39-229 
41 .715 
44.072 
46.319 
48.471 

20.030 

21.734 

23.363 

24.923 

26.421 

19.177 

22.035 

24.980 

28.013 

31.133 

21.795 

23.353 

24.856 

26.310 

27.716 

1543 

32.035 

34.444 

49.371 

27.048 

32.502 

28.307 

1543 

1563 

30.000 

30.000 

41.144 

41.744 

53.714 

54.100 

27.048 

27.392 

39.202 

39.802 

28.307 

28.635 

1563 

1600 

1700 

1800 

1900 

2000 

29.480 
29.480 
29 .480 
29.480 
29 . 480 
29.480 

49.744 
50.835 
53.783 
56 .731 
59.679 
62.627 

59.218 

59.908 

61.695 

63.380 

64.974 

66.486 

27.392 
28.136 
30 . 058 
31.863 
33.564 
35.173 

47.802 

48.893 

51.841 

54.789 

57.737 

60.685 

28.635 

29.350 

31.200 

32.942 

34.586 

36.144 

2100 

2200 

2300 

2400 

2500 

29 . 480 
29 . 480 
29.480 
29.480 
29.480 

65.575 

68.523 

71.471 

74.419 

77.367 

67.925 
69.296 
70 .606 
71.861 
73.065 

36.698 

38.149 

39.532 

40.853 

42.118 

63.633 

66.581 

69.529 

72.477 

75.425 

37.623 

39.032 

40.376 

41.662 

42.895 

2600 

2700 

2800 

2900 

3000 

29.480 
29 . 480 
29.480 
29.480 
29.480 

80.315 

83.263 

86.211 

89.159 

92.107 

74.221 

75.333 

76.405 

77.440 

78.439 

43.330 

44.495 

45.616 

46.695 

47.737 

78.373 

81.321 

84.269 

87.217 

90.165 

44.077 
45.214 
46.309 
47 .365 
48.384 

3100 

3200 

3300 

3400 

3500 

29 .480 
29.480 
29.480 

29.480 

29.480 

95.055 

98.003 

100.951 

103.899 

106.847 

79.406 

80.342 

81,249 

82.129 

82.984 

48.743 

49.716 

50.658 

51.571 

52.456 

93.113 

96.061 

99.009 

101.957 

104,905 

49.370 

50.323 

51.246 

52.142 

53.011 

3600 

3700 

3800 

3900 

4000 

29 .480 
29 . 480 
29.480 
29.480 
29.480 

109.795 

112.743 

115.691 

118.639 

121.587 

83.814 

84.622 

85.408 

86.174 

86.920 

53.316 

54.151 

54.963 

55.754 

56.523 

107.853 

110.801 

113.749 

116.697 

119.645 

53.855 
54.676 
55.474 
56.252 
57 .009 

4100 

4200 

430Q 

4400 

4500 

29.480 
29.480 
29 .480 
29.480 
29.480 

124.535 

127.483 

130.431 

133.379 

136.327 

87.648 

88.359 

89.052 

89.730 

90.392 

57.274 

58.005 

58.719 

59.417 

60.098 

122.593 

125.541 

128.489 

131.437 

134.385 

57.747 
58 . 468 
59.171 
59.858 
60.529 

4600 

4700 

4800 

4900 

5000 

29.480 
29.480 
29 .480 
29.480 
29 . 480 

139.275 

142.223 

145.171 

148.119 

151.067 

91.040 

91.674 

92.295 

92.903 

93.499 

60.763 

61.414 

62,051 

62.675 

63.285 

137.333 

140.281 

143.229 

146.177 

149.125 

61.185 

61.827 

62.456 

63.071 

63.674 

5100 

5200 

5300 

5400 

5500 

29 .480 
29.480 
29.480 
29 . 480 
29 . 480 

154.015 

156.963 

159.911 

162.859 

165.807 

94,082 

94.655 

95.216 

95.767 

96.308 

63.883 

64.470 

65.044 

65.608 

66.162 

152.073 

155.021 

157.969 

160.917 

163.865 

64.264 

64.843 

65.411 

65.968 

66.515 

5600 

5700 

5800 

5900 

6QOO 

29.480 
29.480 
29 . 480 
29 . 480 
29 .480 

168.755 

171.703 

174.651 

177.599 

180.547 

96.839 

97.361 

97.874 

98,378 

98.873 

66 .705 
67.238 
67.762 
68.276 
68.782 

166.813 

169.761 

172.709 

175.657 

178.605 

67.051 
67.579 
68 . 097 
68.605 
69.106 


T 

K 

0 

200 

298.15 

300 

<+00 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1543 

1543 

1563 

1563 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 
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TABLE IX.7. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Br 2 (cr, t) 


T 

c ; 

H°(T>H°(0) 

S°(T) 

KG <, <T>H°(o)Kr 

H°(T) 

*G°(T)/T 

T 

K 

JAnol-K 

kJ/mol 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0.000 

0.000 

0.000 

-24.520 

INFINITE 

o 

200 

53.770 

7.701 

87.908 

48.905 

-16.819 

171 . 505 

200 

265.90 

61.690 

11.977 

103.677 

60.514 

-13.043 

152.729 

265.90 

265.90 

77.739 

22.052 

193.997 

60.514 

-2.468 

152.729 

?£, s q n 

298 .15 

75.680 

29.520 

152.210 

69.970 

0.000 

152. 21 0 

798 1 S 

300 

75.623 

29.660 

152.678 

70.478 

0.140 

152. 211 

30 0 

900 

75.302 

32.193 

174 . 350 

93.868 

7.673 

155. 168 

4n n 

500 

75.302 

39.723 

191.153 

111.707 

15.203 

160.747 

500 

600 

75.302 

<57.253 

209.882 

126.127 

22.733 

166 . 993 

6 00 

700 

75.302 

59.783 

216.990 

138.228 

30.263 

173.256 

7 00 

800 

75.302 

62.319 

226.595 

148.653 

37.794 

179 . 303 

800 

900 

75.302 

69.899 

235.919 

157 .810 

45.324 

185 .054 

90 0 

1000 

75.302 

77.379 

293.398 

165.974 

52.854 

190.494 

1000 

1100 

75.302 

89.909 

250.525 

173.340 

60.384 

195.630 

110 0 

1200 

75.302 

92.939 

257.077 

180 . 049 

67.914 

200.482 

1200 

1300 

75.302 

99.965 

263.105 

186.209 

75.445 

205. 070 

1300 

1900 

75.302 

107.995 

268.685 

191.903 

82.975 

209.417 

1400 

1500 

75.302 

115.025 

273.880 

197.197 

90.505 

213.544 

1500 

1600 

75.302 

122.555 

278.790 

202.145 

98.035 

217 .468 

1600 

1700 

75.302 

130.085 

283.305 

206 .785 

105.565 

221 . 208 

17 00 

1800 

75.302 

137.615 

287.609 

211.156 

113.095 

224.779 

1800 

1900 

75.302 

195.196 

291.681 

215.288 

120.626 

228 . 194 

1900 

2000 

75.302 

152.676 

295.543 

219.205 

128.156 

231.465 

2000 

2100 

75.302 

160.206 

299.217 

222.929 

135.686 

234.605 

2100 

2200 

75.302 

167.736 

302.720 

226.477 

143.216 

237.622 

2200 

2300 

75.302 

175.266 

306.068 

229.865 

150.746 

240 . 526 

2300 

2900 

75.302 

182.797 

309.272 

233.107 

158.277 

243.324 

2400 

2500 

75.302 

190.327 

312.346 

236.216 

165.807 

246.024 

2500 

2600 

75.302 

197.857 

315,300 

239.201 

173.337 

248.632 

2600 

2700 

75.302 

205.387 

318.142 

242.072 

180.867 

251 .154 

27 00 

2800 

75.302 

212.917 

320.880 

244.838 

188.397 

253, 596 

2800 

2900 

75.302 

220.998 

323.523 

247 .506 

195.928 

255 . 962 

2900 

5000 

75.302 

227.978 

326 .076 

250.083 

203.458 

258.256 

3000 

3100 

75.302 

235.508 

328.595 

252.574 

210.988 

260.484 

3100 

3200 

75.302 

293.038 

330.936 

254.986 

218.518 

262.649 

3200 

3300 

75.302 

250.568 

333.253 

257.323 

226.048 

264.753 

330 0 

3900 

75.302 

258.099 

335.501 

259.589 

233.579 

266 .801 

3400 

3500 

75.302 

265.629 

337.683 

261.790 

241.109 

268.795 

3500 

3600 

75.302 

273.159 

339.805 

263.927 

248 .639 

27 0 .738 

36 00 

3700 

75.302 

280.689 

341.868 

266.006 

256 .169 

272 .633 

3700 

3800 

75.302 

288.219 

343.876 

268.029 

263.699 

274.482 

3800 

3900 

75.302 

295.799 

345.832 

269.999 

271.229 

276.286 

3900 

9000 

75.302 

303.280 

347.739 

271.919 

278.760 

278.049 

4000 

9100 

75.302 

310.810 

349.598 

273.791 

286.290 

279.771 

4100 

9200 

75.302 

318.390 

351.413 

275.617 

293.820 

281.455 

4200 

9300 

75.302 

325.870 

353.185 

277.401 

301.350 

283.103 

4300 

9900 

75.302 

333.900 

354.916 

279.143 

308.880 

284.716 

4400 

9500 

75.302 

390.931 

356.608 

280.846 

316.411 

286.294 

4500 

9600 

75.302 

398.961 

358.263 

282.511 

323.941 

287 .841 

4600 

9700 

75.302 

355.991 

359.882 

284.140 

331.471 

289 . 357 

4700 

9800 

75.302 

363.521 

361.468 

285.734 

339.001 

290.843 

4800 

9900 

75.302 

371.051 

363.020 

287.296 

346.531 

292 . 300 

4900 

5000 

75.302 

378.582 

364.542 

288.825 

354.062 

293.729 

5000 

5100 

75.302 

386.112 

366.033 

290.325 

361.592 

295.133 

5100 

5200 

75.302 

393.692 

367,495 

291.795 

369.122 

296 .510 

5200 

5300 

75,302 

901.172 

368.930 

293.237 

376.652 

297 .863 

5300 

5900 

75.302 

908.702 

370.337 

294.651 

384.182 

299.192 

5400 

5500 

75.302 

916.233 

371.719 

296.040 

391.713 

300.498 

5500 

5600 

75.302 

923.763 

373.076 

297.404 

399.243 

301 .782 

5600 

5700 

75.302 

931.293 

374.408 

298.743 

406.773 

303 . 045 

5700 

5800 

75.302 

938 .823 

375.718 

300.059 

414.303 

304.287 

5800 

5900 

75.302 

996.353 

377.005 

301.352 

421.833 

305 . 508 

5900 

6000 

75.302 

953.883 

378.271 

302.624 

429.363 

306.710 

6000 
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TABLE IX. 8. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR C(gr) 


T 

K 

c p 

J/mol-K 

H°(T)-H°(0) 

kJ/mot 

S°C T> 

J/mol-K 

-{G°(T)-H°(0 ))K 
j/mol-K 

H°(T) 

kJ/mol 

0 

200 

298 . 15 
300 
400 
500 

0 .000 
5.007 
8.528 
& . 592 
11.824 
14.617 

0 . 000 
0.588 
1.054 
1 .069 
2.093 
3.420 

0.000 
3.074 
5.734 
5 .787 
8.711 
11.659 

0.000 

1.134 

2.201 

2.222 

3.477 

4.819 

-1.053 

-0.665 

0.000 

0.016 

1.040 

2.366 

600 

700 

800 

900 

1000 

16.835 

18.534 

19.828 

20.826 

21.612 

4.997 

6.770 

8.690 

10.725 

12.849 

14.529 

17.257 

19.820 

22.216 

24.452 

6.200 

7.587 

8.957 

10.299 

11.604 

3.944 

5.716 

7.637 

9.672 

11.795 

1100 
1200 
1500 
1 <400 
1500 

22.243 
22.762 
23 .198 
23.572 
25.897 

15.042 
17 .294 
19.592 
21.931 
24.305 

26.543 
28 . 501 
30.341 
32.074 
33.712 

12.868 
14 .090 
15.270 
16.409 
17.508 

13.989 

16.240 

18.539 

20.878 

23.251 

1600 

1700 

1800 

1900 

2000 

24 .185 
24 .443 
24.676 
24.890 
25.089 

26 .709 
29.141 
31.597 
34.076 
36.575 

35.263 
36.737 
38.141 
39.481 
40 .763 

18.570 

19.596 

20.587 

21.547 

22.476 

25.656 

28.087 

30.544 

33.022 

35.521 

2100 
2200 
2300 
24 0 0 
2500 

25.275 
25 . 449 
25.615 
25.773 
25.924 

39.093 

41.629 

44.182 

46.752 

49.337 

41 .992 
43.172 
44 . 306 
45.400 
46.455 

23.376 

24.249 

25.097 

25.920 

26.720 

38 . 039 
40.576 
43.129 
45.698 
48.283 

2600 

2700 

2800 

2900 

3000 

26 .070 
26.211 
26 .347 
26 .480 
26.609 

51.937 
54.551 
57.179 
59 .820 
62.474 

47.475 

48.461 

49.417 

50.344 

51.244 

27.499 

28.257 

28.996 

29.716 

30.419 

50.883 

53.497 

56.125 

58.766 

61.421 

3100 

3200 

3300 

5400 

3500 

26 .736 
26 . 86 0 
26 . 982 
27.102 
27.220 

65.142 

67.821 

70.513 

73.218 

75.934 

52.118 

52.969 

53.798 

54.605 

55.392 

31.105 

31.775 

32.430 

33.070 

33.697 

64.088 

66.768 

69.460 

72.164 

74.880 

36 C 0 
3 7 w 0 
T 1 r o 

5^ C 2 
40:c 

27 . 337 
27 .453 
27 . 568 
27.681 
27 .794 

78.662 
81 .401 
84.152 
86,915 
69.689 

56 .161 
56.911 
57 .645 
58 . 362 
59 .065 

34.310 

34.911 

35.500 

36.077 

36.643 

77.608 

80.348 

83.099 

85.861 

88.635 

4 1 C " 

47 :c 
<*: cc 
* c r 

45 0 0 

27.906 
78 017 
28 . 128 
25 .238 
25 347 

92.474 
95.270 
98 . 077 
100.895 
103.724 

59.752 
60.426 
61 .087 
61.735 
62.370 

37.198 

37.743 

38.278 

38.804 

39.321 

91.420 
94.216 
97 . 023 
99.842 
102.671 

if r * 

4. V ' 
*.! 

*.4 ' r 
5oc: 

25 456 
LI 56 5 
* * t> 74 
.5 ’82 
LI 890 

106.565 
109.416 
112.278 
115.150 
118 . 034 

62.995 

63.608 

64.210 

64.803 

65.385 

39.828 

40.328 

40.819 

41.303 

41.778 

105.511 
108.362 
111.224 
114 . 097 
116.980 


-G°(TyT 

T 

J/mol-K 

K 

INFINITE 

0 

6.401 

200 

5.734 

298 . 15 

5.734 

300 

6.111 

400 

6 .926 

500 

7 .956 

600 

9.092 

700 

10.274 

800 

11.470 

900 

12.657 

1000 

13.826 

1100 

14 .968 

1200 

16 . 080 

1300 

17 . 161 

1400 

18.211 

1500 

19.228 

1600 

20.215 

1700 

21.173 

1800 

22.101 

1900 

23.002 

2000 

23.878 

2100 

24.728 

2200 

25.555 

2300 

26.359 

2400 

27 . 142 

2500 

27 .904 

2600 

28.648 

2700 

29.372 

2800 

30 . 080 

2900 

30.770 

3000 

31.445 

3100 

32.104 

3200 

32.749 

3300 

33.380 

3400 

33.998 

3500 

34.603 

3600 

35.196 

3700 

35.777 

3800 

36.347 

3900 

36 .906 

4000 

37.455 

4100 

37 . 994 

4200 

38.523 

4300 

39.043 

4400 

39.555 

4500 

40.057 

4600 

40.552 

4700 

41.039 

4800 

41 .518 

4900 

41.989 

5000 
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TABLE IX.8. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Ca(a,fS,« 


T 

K 

c p 

JAnol-K 

H°(T>H°<0) 

kJ/mol 

®°(T) 

J/mol-K 

-<G <, <T)-H < ’(0)}/r 

J/mol-K 

H°(T) 

kJ/mol 

-G°fO/T 

J/mol-K 

T 

K 

0 

200 

293.15 

300 

400 

500 

0 r 000 

24.420 

25.750 

25.774 

27.108 

28.736 

0.000 

3.316 

5.783 

5.831 

8.472 

11.263 

0.000 

32.519 

42.536 

42.696 

50.287 

56.507 

0.000 

15.938 

23.190 

23.260 

29.106 

33.981 

-5.783 
-2.467 
0 . 000 
0.048 
2.689 
5.480 

INFINITE 

44.852 

.42.536 

42.537 

43.563 

45.547 

0 

200 

298.15 

300 

400 

500 

600 

700 

716 

30.510 

32.402 

32.708 

14.224 

17.369 

17.890 

61.901 

66.745 

67.481 

38.194 
41 .932 
42.495 

8.441 

11.586 

12.107 

47 .832 
50.193 
50.571 

600 

700 

716 

716 

800 

900 

1000 

29.955 

30.155 

31.009 

32.532 

18.820 

21.341 

24.394 

27.565 

68.779 

72.109 

75.704 

79.044 

42.495 

45.432 

48.599 

51.478 

13.037 

15.558 

18.611 

21.782 

50.571 

52.661 

55.025 

57.261 

716 

800 

900 

1000 

1100 

1115 

34,724 

35.110 

30.923 
31 .446 

82.242 

82.715 

59.130 

59.512 

25.140 

25.663 

59.388 

59.698 

1100 

1115 

1115 

1200 

1300 

1400 

1500 

38 . 000 
38.000 
38.000 
38.000 
38.000 

39.986 

43.216 

47.016 

50.816 

54.616 

90.374 

93.166 

96.207 

99.023 

101.645 

54.512 

57.152 

60.041 

62.726 

65.234 

34.203 

37.433 

41.233 

45.033 

48.833 

59.698 
61.971 
64.489 
66 .857 
69.089 

1115 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

38.000 

38.000 

38.000 

38.000 

38.000 

58.416 

62.216 

66.016 

69.816 

73.616 

104.097 
106 .401 
108.573 
110.628 
112.577 

67.587 

69.803 

71.898 

73.882 

75,769 

52.633 

56.433 

60.233 

64.033 

67.833 

71.202 

73.205 

75.110 

76.926 

78.660 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

38.000 

38.000 

38.000 

38.000 

38.000 

77.416 

81.216 

85.016 

88.816 

92.616 

114.431 

116.199 

117.888 

119.505 

121.056 

77.566 
79.282 
- 80.924 
82.498 
84.010 

71.633 

75.433 

79.233 

83.033 

86.833 

80.320 

81.911 

83.439 

84.908 

86.323 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

38 . 000 
38.000 
38.000 
38.000 
38.000 

96.416 

100.216 

104.016 

107.816 

111.616 

122.547 

123.981 

125.363 

126.696 

127.985 

85.464 
86 .864 
88.214 
89.518 
90.779 

90.633 

94.433 

98.233 

102.033 

105.833 

87.688 

89.006 

90.280 

91.512 

92.707 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

38.000 

38.000 

38.000 

38 . 000 
38.000 

115.416 

119.216 

123.016 

126.816 

130.616 

129.231 

130.437 

131.606 

132.741 

133.842 

92.000 

93.182 

94.329 

95.442 

96.523 

109.633 
113.433 
117.233 
121 . 033 
124.833 

93,865 

94.989 

96.081 

97.143 

98.176 

3100 

3200 

3300 

3400 

3500 

3600 
3700 
38 DO 
3900 
4000 

38.000 

38.000 

38.000 

38.000 

38.000 

134.416 

138.216 

142.016 

145.816 

149.616 

134.913 

135.954 
136.967 

137.954 
138.917 

97.575 

98.598 

99.595 

100.566 

101.512 

128.633 

132.433 

136.233 

140,033 

143.833 

99.181 

100.161 

101.116 

102.048 

102.958 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

38.000 
38.000 
38.000 
38.000 
38 . 000 

153.416 

157.216 

161.016 

164.816 

168.616 

139.855 

140.771 

141.665 

142.538 

143.392 

102.436 

103.338 

104.219 

105.080 

105.922 

147.633 

151.433 

155.233 

159.033 

162.833 

103.847 

104.715 

105.564 

106.394 

107.207 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

38 . 000 
38 . 000 
38.000 
38.000 
38.000 

172.416 
176.216 
180.016 
183.816 
187 .616 

144.227 
145.045 
145.845 
146.628 
147 .396 

106.746 

107.552 

108.341 

109.115 

109.873 

166.633 
170.433 
174.233 
178.033 
181 .833 

108.003 
108 . 782 
109.546 
110.295 
111.029 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

38.000 

38.000 

38.000 

38.000 

38.000 

191.416 

195.216 

199.016 

202.816 

206.616 

148.148 

148.886 

149.610 

150.320 

151.018 

110.616 

111.345 

112.060 

112.762 

113.451 

185.633 

189.433 

193.233 

197.033 

200.833 

111.750 

112.457 

113.151 

113.833 

114.503 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

38 . 000 
38 .000 
38.000 
38 . 000 
38.000 

210.416 

214.216 

218.016 

221.816 

225.616 

151.702 

152.375 

153.036 

153.686 

154,324 

114.128 
114.793 
115.447 
116 . 090 
116,721 

204.633 

208.433 

212.233 

216.033 

219.833 

115.161 

115.808 

116.444 

117.070 

117.685 

5600 

5700 

5800 

5900 

6000 
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TABLE IX.10. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Cd(er,<» 


T 

K 

c p 

jymol-K 

H°{T)-H°(0) 

kj/mol 

S°(T) 

jVmol-K 

0 

200 

298.15 

300 

900 

500 

0.000 

29.909 

26.020 

26.035 

27.085 

28.336 

0.000 
3.738 
6 . 247 
6.295 
8.998 
11.719 

0.000 
41.608 
51 .800 
51.961 
59.584 
65.763 

599.26 

29.600 

14.446 

70.757 

599.26 

600 

700 

800 

900 

1000 

29.900 
29 . 900 
29.900 
29.900 
29.900 
29.900 

20.506 

20.678 

23.668 

26.658 

29.648 

32.638 

80.955 

81.242 

85.852 

89.844 

93.366 

96.516 

1100 

1200 

1300 

1900 

1500 

29.900 

29.900 

29.900 

29.900 

29.900 

35.628 

38.618 

41.608 

44.598 

47.588 

99.366 
101.968 
104.361 
106,577 
108 .640 

1600 

1700 

1800 

1900 

2000 

29.900 

29.900 

29.900 

29.900 

29.900 

50.578 

53.568 

56.558 

59.548 

62.538 

110.569 

11Z.382 

119.091 

115.708 

117.291 

2100 

2200 

2300 

2900 

2500 

29.900 

29.900 

29.900 

29.900 

29.900 

65.528 

68.518 

71.508 

74.498 

77.488 

118.700 

120.091 

121.420 

122.693 

123.913 

2600 

2700 

2800 

2900 

3000 

29.900 

29.900 

29.900 

29.900 

29.900 

80.478 

83.468 

86.458 

89.448 

92.438 

125.086 

126.214 

127.302 

128.351 

129.365 

3100 

3200 

3300 

3900 

3500 

29.900 

29.900 

29.900 

29.900 

29.900 

95.428 

98.418 

101.403 

104.398 

107.388 

130.345 

131.294 

132.214 

133.107 

133.974 

3600 

3700 

3800 

3900 

9000 

29.900 
29.900 
29.900 
29 .900 
29.900 

110.378 

113.368 

116.358 

119.348 

122.338 

134.816 
135.635 
136.433 
137.209 
137 ,966 

9100 

9200 

9300 

9900 

9500 

29 .900 
29 .900 
29.900 
29.900 
29.900 

125.328 
128.318 
131.308 
134.298 
137 .288 

138.705 

139.425 

140.129 

140.816 

141.488 

9600 

9700 

9800 

9900 

5000 

29.900 

29.900 

29.900 

29.900 
29 .900 

140.278 

143.268 

146.258 

149.248 

152.238 

142.145 

142.788 

143.418 

144.034 

144.638 

5100 

5200 

5300 

5900 

5500 

29.900 

29.900 
29.900 
29.900 
29.900 

155.228 
158.218 
161.208 
164.198 
167 . 188 

145.230 

145.811 

146.381 

146.939 

147.488 

5600 

5700 

5800 

5900 

6000 

29.900 
29 . 900 
29 . 900 
29.900 
29.900 

170.178 
173.168 
176 .158 
179.148 
182.138 

148.027 
148.556 
149.076 
149.587 
150 . 090 


-(G 0 cn-H“(0)}/T 

J/mcrt-K 

tfcn 

kJ/mol 

-G°(TVT 

J/mol-K 

T 

K 

0.000 

22.917 

30.847 

30.977 

37.215 

42.325 

-6.247 

-2.509 

0.000 

0.048 

2.701 

5.472 

INFINITE 

54.152 

51.800 

51.800 

52.833 

54.819 

0 

200 

298.15 

300 

400 

500 

46.448 

8.199 

56.960 

594.26 

46.448 

46.779 

52.040 

56.522 

60.424 

63.878 

14.259 

14.431 

17.421 

20.411 

23.401 

26.391 

56.960 

57.191 

60.964 

64.330 

67.365 

70.125 

594.26 

600 

700 

800 

900 

1000 

66.977 

69.786 

72.355 

74.721 

76.914 

29.381 

32.371 

35.361 

38.351 

41.341 

72.656 
74.992 
77.160 
79.183 
81 . 079 

1100 

1200 

1300 

1400 

1500 

78.958 

80.871 

82.670 

84.367 

85.972 

44.331 

47.321 

50.311 

53.301 

56.291 

82.862 
84.546 
86 . 140 
87 .654 
89.096 

1600 

1700 

1800 

1900 

2000 

87.496 

88.946 

90.330 

91.652 

92.918 

59.281 

62.271 

65.261 

68.251 

71.241 

90.471 

91.786 

93.046 

94.255 

95.417 

2100 

2200 

2300 

2400 

2500 

94.133 

95.300 

96.424 

97.507 

98.552 

74.231 

77.221 

80.211 

83.201 

86.191 

96 .536 
97.614 
98 .655 
99.661 
100.634 

2600 
27 0 0 
2800 
2900 
3000 

99.562 

100.539 

101.485 

102.402 

103.291 

89.181 

92.171 

95.161 

98.151 

101.141 

101.577 

102.491 

103.378 

104.239 

105.076 

3100 

3200 

3300 

3400 

3500 

104,156 
104.995 
105.812 
106 .607 
107 .382 

104.131 

107.121 

110.111 

113,101 

116.091 

105.891 
106.684 
107 .456 
108 .209 
108.944 

3600 

3700 

3800 

3900 

4000 

108.137 

108.873 

109.592 

110.294 

110.980 

119.081 

122.071 

125.061 

128.051 

131.041 

109.661 

110.361 

111.045 

111.714 

112.368 

4100 

4200 

4300 

4400 

4500 

111.650 

112.306 

112.947 

113.575 

114.191 

134.031 

137.021 

140.011 

143.001 

145.991 

113.008 

113.635 

114.249 

114.850 

115.440 

4600 

4700 

4800 

4900 

5000 

114.794 

115.384 

115.964 

116.532 

117.090 

148 .981 
151.971 
154.961 
157.951 
160.941 

116 .018 
116.586 
117.143 
117.689 
118.226 

5100 

5200 

5300 

5400 

5500 

117 .638 
118.176 
118.704 
119.223 
119.733 

163.931 

166.921 

169.911 

172.901 

175.891 

118.753 

119.272 

119.781 

120.282 

120.775 

5600 

5700 

5800 

5900 

6000 
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TABLE 1X11. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Cfe 


T 

K 

J/mol-K 

H a (T)-H 0 <P) 

kJ/mol 

s°cn 

J/mof-K 

-{G 0 CT)-H o <0)}/T 

J/mol-K 

H°<J) 

kJ/moJ 

-G°oyr 

J/mol-K 

T 

K 

0 

200 

298 . 15 
500 
400 
500 

0.000 
31.720 
33.949 
33.981 
35.297 
36 . 065 

0. 000 
5.950 
9.181 
9.244 
12.714 
16.285 

0.000 

209.967 

223.082 

223.292 

233.265 

241.231 

0.000 

180.217 

192.288 

192.479 

201.480 
208.661 

"9.181 

-3.231 

0.000 

0.063 

3.533 

7.104 

infinite 

226.123 

223.082 

223.082 

224.433 

227.023 

0 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

36.547 

36.874 

37.112 

37.294 

37.443 

19.918 

23.590 

27.289 

31.010 

34.747 

247.852 

253.512 

258.452 

262.834 

266.772 

214.657 

219.813 

224.341 

228.379 

232.025 

10.736 
14.408 
18,108 
21 .829 
25.566 

229.953 

232.929 

235.817 

238.580 

241.206 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

37.504 

37.648 

37.796 

37.919 

38.017 

38.493 

42.251 

46.023 

49.809 

53.606 

270.342 

273.611 

276.631 

279.436 

282.056 

235.348 

238.402 

241.228 

243.859 

246.319 

29.312 

33.069 

36.842 

40.628 

44.425 

243.695 
246 . 053 
248.291 
250.416 
252.439 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

38.095 

38.166 

38.239 

38.325 

38.431 

57.412 
61.225 
65.045 
68 .873 
72.710 

284.512 

286.824 

289.007 

291.077 

293.045 

248 .630 
250.809 
252.871 
254.828 
256.690 

48.230 

52.044 

55.864 

59.692 

63.529 

254.368 

256.210 

257.972 

259.660 

261.281 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

38.561 

38.721 

38.911 

39.131 

39.380 

76.560 

80.424 

84.305 

88.207 

92.132 

294.923 

296.721 

298.446 

300.107 

301.709 

258.466 
260.165 
261 .792 
263.354 
264.856 

67.379 

71.243 

75.124 

79.026 

82.951 

262.838 
264.338 
265.784 
267 , 179 
268.529 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

39.656 

39.957 

40.277 

40.614 

40.963 

96.084 

100.064 

104.076 

108.120 

112.199 

303.259 

304.761 

306.220 

307.639 

309.022 

266.304 

267.700 

269.050 

270.356 

271,622 

86.903 

90.883 

94.895 

98.939 

103.018 

269.835 

271.101 

272.329 

273.522 

274.683 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

41.318 

41.675 

42.030 

42.377 

42.712 

116.313 

120.463 

124.648 

128.866 

133.123 

310:371 

311.688 

312.976 

314.236 

315,469 

272.850 

274.044 

275.204 

276.334 

277.434 

107.132 

111.282 

115.467 

119.687 

123.942 

275.812 

276.913 

277.986 

279,034 

280.057 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

5900 

4000 

43.030 

43.328 

43.601 

43.846 

44.059 

137.410 

141.728 

146.075 

150.448 

154.843 

316.677 

317.860 

319.019 

320.155 

321.268 

278.508 

279.555 

280.578 

281.579 
282.557 

128.229 

132.547 

136.894 

141.267 

145.662 

281 . 058 
282.037 
282.995 
283.933 
284.852 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

44.238 

44.381 

44.486 

44.551 

44.575 

159.258 

163.690 

168.133 

172.585 

177.042 

322.358 

323.426 

324.472 

325.495 

326.497 

283.515 

254.452 

285.371 

286.271 

287.154 

150.077 
154. 5U8 
158.952 
163.404 
167.861 

285.754 

286.638 

287.506 

288.358 

289.194 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

44.558 

44.501 

44.403 

44.266 

44.092 

181.499 

185.952 

190.398 

194.832 

199.250 

327.476 
328.434 
329.370 
330.284 
331 . 177 

288.020 

288.870 

289.704 

290.523 

291.327 

172.318 

176.771 

181.217 

185.650 

190.069 

290.016 

290.823 

291.616 

292.396 

293.163 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

43.884 

43.643 

43.374 

43.081 

42.769 

203.649 

208.026 

212.377 

216.700 

220.992 

332.048 

332.898 

333.727 

334.535 

335.322 

292.117 

292.893 

293.655 

294.405 

295.142 

194.468 

198.844 

203.196 

207,518 

211.811 

293.917 

294.658 

295.388 

296.105 

296.811 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

42.442 

42.107 

41.770 

41.438 

41.120 

225.253 
229.480 
233.674 
237 .834 
241.962 

336 . 090 
336.838 
337.568 
338.279 
338.973 

295.866 

296.579 

297.279 

297.968 

298.646 

216.072 

220.299 

224.493 

228.653 

232.781 

297.506 

298.189 

298.862 

299.524 

300.176 

5600 

5700 

5800 

5900 

6000 
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TABLE IX.12. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Co(a,M 


T 

K 

c p 

J/mol-K 

kJ/mol 

S°(T) 

JAnol-K 

.{G°(T)-H°(0 )}fl 
J/mol-K 

H°(T) 

kJ/mol 

-G°oyr 

J/md-K 

T 

K 

0 

200 

250 

298.15 

300 

350 

400 

450 

500 

0.000 

22.225 

23.985 

24.802 

24.833 

25.676 

26.532 

27.388 

28.200 

0.000 

2.431 
3.596 
4.771 
4.817 
6.080 
7 .385 
8.733 
10.123 

0.000 
20.579 
25,771 
30.067 
30.221 
34.111 
37 .596 
40.770 
43.699 

0.000 

8.424 

11.387 

14.065 

14.164 

16.741 

19.134 

21.364 

23.453 

-4.771 

-2.340 

-1.175 

0.000 

0.046 

1.309 

2.614 

3.962 

5.352 

INFINITE 
32.279 
30.471 
30 . 067 
30.067 
30.373 
31.062 
31.967 
32.995 

n 

200 

250 

298 . 15 

300 

350 

400 

450 

500 

550 

600 

700 

a 700.10 

28.943 
29.665 
31 . 045 
31.047 

11.552 

13.017 

16.056 

16.057 

46.422 

48.971 

53.650 

53,654 

25.419 

27.276 

30.716 

30.719 

6.781 

8.246 

11.283 

11.286 

34.093 

35.223 

37,532 

37.534 

550 

600 

700 

700.10 

0 700.10 
800 
900 
1000 

30.583 

32.426 

36.552 

36.968 

16.509 

19.656 

23.001 

26.576 

54.300 

58.499 

62.437 

66.199 

30.719 

33.929 

36.880 

39.625 

11.738 

14.885 

18.230 

21.803 

37.534 

39.893 

42.181 

44.396 

700.10 

800 

900 

1000 

1100 
1200 
1300 
1394 
14 00 
1500 

39.748 

43.419 

48.501 

55.023 

44.225 

39.814 

30.404 

34.553 

39.135 

43.986 

44.283 

48.456 

69.847 
73.455 
77 . 120 
80.720 
80.933 
83.813 

42.207 

44.661 

47.016 

49.166 

49.302 

51.509 

25.633 

29.782 

34.364 

39.215 

39.512 

43.685 

46.545 
48.637 
50 . 686 
52.589 
52.710 
54.690 

1100 

1200 

1300 

1394 

1400 

1500 

1600 
1700 
0 1768 

38.157 
37 .889 
37.949 

52.337 

56.133 

58.711 

86.319 

88.620 

90.107 

53.608 

55.601 

56.900 

47.566 

51.362 

53,940 

56.590 

58.407 

59.598 

1600 

1700 

1768 

f 1768 
1800 
1900 
2000 

40 . 501 
40.501 
40.501 
40.501 

74.904 

76-200 

80.250 

84-300 

99,266 

99.992 

102.182 

104.260 

56.900 

57.659 

59.945 

62.110 

70.135 
71 .<.29 
75.479 
79.529 

59.598 

60.310 

62.456 

64.495 

1768 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

40.501 
40.501 
40.501 
40 . 501 
40.501 

88.350 

92.400 

96.450 

100.500 

104.550 

106.236 

108.120 

109.920 

111.644 

113.297 

64.164 

66.120 

67.985 

69.769 

71.477 

83.579 

87.629 

91.679 

95.729 

99.779 

66.436 
68.288 
70 . 060 
71.757 
73,385 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

40.501 

40.5Q1 

40.501 

40.501 

40.501 

108.600 

112.651 

116.701 

120.751 

124.801 

114.886 
116 .414 

117.887 
119.308 
120.681 

73.116 

74.692 

76.208 

77.670 

79.081 

103.829 
107 .880 
111.930 
115.980 
120.030 

74.951 
76.459 
77.912 
79.315 
80 .671 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

40.501 
40.501 
40.501 
40.501 
40 . 501 

128.851 

132.901 

136.951 

141.001 

145.051 

122.009 

123.295 

124.541 

125.751 

126.925 

80.444 

81.764 

83.041 

84.280 

85.481 

124.080 

128.130 

132.180 

136.230 

140,280 

81.984 
83.255 
84.487 
85.683 
86 .844 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

40.501 

40.501 

40.501 

40.501 

40.501 

149.101 

153.152 

157.202 

161.252 

165.302 

128.065 

129.175 

130.255 

131.307 

132.333 

86.648 

87,783 

88.886 

89.961 

91.007 

144.330 

148.381 

152.431 

156.481 

160.531 

87.974 
89.072 
90.142 
91 . 184 
92.200 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4500 

4400 

4500 

40.501 
40.501 
40.501 
40.501 
40 . 501 

169.352 

173.402 

177.452 

181.502 

185.552 

133.333 

134.309 

135.262 

136.193 

137.103 

92.027 

93.023 

93.994 

94.942 

95.869 

164.581 
168.631 
172.681 
176 .731 
180.781 

93.191 
94.158 
95.103 
96.027 
96 .929 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

40.501 

40.501 

40.501 

40.501 

40.501 

189.602 

193.653 

197.703 

201.753 

205.803 

137.993 

138.864 

139.717 

140.552 

141.370 

96.775 

97.662 

98.529 

99.378 

100.210 

184.831 

188 .832 
192.932 
196.982 
201.032 

97.812 

98.677 

99.523 

100.352 

101.164 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

40.501 

40.501 

40.501 

40.501 

40.501 

209.853 

213.903 

217.953 

222.003 

226.053 

142.172 

142.959 

143.730 

144.487 

145.230 

101.025 

101.824 

102.607 

103.376 

104.130 

205.082 
209.132 
213.182 
217 .232 
221.282 

101.960 
102.741 
103.507 
104 .259 
104.997 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

40.501 

40.501 

40.501 

40.501 

40.501 

230.103 

234.154 

238.204 

242.254 

246.304 

145.960 

146.677 

147.381 

148.074 

148.754 

104.870 
105.597 
106.312 
107.014 
107 .704 

225.332 

229.383 

233.433 

237.433 
241.533 

105.722 
106.434 
107 .134 
107.822 
108 .499 

5600 

5700 

5800 

5900 

6000 
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TABLE IX. 13. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Cr(cr,l) 


T 

C P° 

H°(T)-H°(0) 

SV) 

-(G°(T)-H»(0)Vr 

H'm 

-G°(Tyr 

T 

K 

JAnol-K 

kJ/moJ 

J/mol-K 

J/mol-K 

kJ/moi 

JWnol-K 

K 

0 

0.000 

0.000 

0.000 

0.000 

-6.057 

INFINITE 

0 

200 

19.860 

1.894 

16.868 

5.397 

>2.163 

25.682 

200 

298.15 

23.434 

4.057 

23.618 

10.011 

0.000 

23.618 

298.15 

500 

23.467 

4.100 

23.763 

10.095 

0.043 

23.618 

300 

400 

25.229 

6.538 

30.764 

14.419 

2.481 

24.561 

400 

500 

26.637 

9.134 

36.552 

18.283 

5.077 

26.397 

500 

600 

27.710 

11.854 

41.507 

21.750 

7.797 

28.512 

600 

700 

28.574 

14.669 

45.845 

24.889 

10.612 

30.685 

700 

800 

29.439 

17.569 

49.716 

27.755 

13.512 

32.826 

800 

900 

30.498 

20 . 564 

53 . 262 

30.393 

16.507 

34.901 

900 

1000 

31.862 

23.679 

56.523 

32.844 

19.622 

36.901 

1000 

1100 

33.445 

26.942 

59.632 

35.139 

22.885 

38.827 

1100 

1200 

35.216 

30.374 

62.617 

37.305 

26.317 

40.686 

1200 

1300 

37.119 

33.990 

65.510 

39.364 

29.933 

42.485 

1300 

1400 

39.121 

37.801 

68.334 

41.333 

33.744 

44.231 

1400 

1500 

41.195 

41.817 

71.103 

43.226 

37.760 

45.930 

1500 

1600 

43.326 

46.042 

73.830 

45.053 

41.985 

47.589 

1600 

1700 

45.500 

50.483 

76.521 

46.825 

46.426 

49.212 

1700 

1800 

47 .710 

55.143 

79.184 

48,549 

51.086 

50.803 

1800 

1900 

49.947 

<0.026 

81.824 

50.231 

55.969 

52.366 

1900 

2000 

52.207 

65.136 

84.443 

51.876 

61.077 

53.905 

2000 

2100 

54.486 

70.668 

87.045 

53.489 

66.411 

55.421 

2100 

cr2150 

55.173 

72.113 

87.823 

53.967 

68.056 

55.872 

2130 

1 2130 

39.330 

92.615 

97.448 

53.967 

88.558 

55.872 

2130 

2200 

39.33D 

95.368 

98.720 

55.371 

91.311 

57.215 

2200 

2300 

39.330 

99.301 

100.469 

57.294 

95.244 

59.058 

2300 

2400 

39.330 

103.234 

102.142 

59.128 

99.177 

60.819 

2400 

2500 

39.330 

107.167 

103.748 

60.881 

103.110 

62.504 

2500 

2600 

39.330 

111.100 

105.290 

62.560 

107.043 

64.120 

2600 

2700 

39.330 

115.033 

106.775 

64.170 

110.976 

65.673 

2700 

2800 

39.330 

118.966 

108.205 

65.717 

114.909 

67.166 

2800 

2900 

39.330 

122.899 

109.585 

67.206 

118.842 

68.605 

2900 

5000 

39.330 

126.832 

110.919 

68.641 

122.775 

69,994 

3000 

3100 

39.330 

130.765 

112.208 

70.026 

126.708 

71.335 

3100 

3200 

39.330 

134.698 

113.457 

71.364 

130.641 

72.632 

3200 

3300 

39.330 

138.631 

114.667 

72,658 

134.574 

73.887 

3300 

3400 

39.330 

142.564 

115.841 

73.911 

138.507 

75.104 

3400 

3500 

39.330 

146 .497 

116.981 

75.125 

142.440 

76.284 

3500 

3600 

39.330 

150.430 

118.089 

76.303 

146.373 

77.430 

3600 

3700 

39.330 

154.363 

119.167 

77.447 

150.306 

78.544 

3700 

3800 

39.330 

158.296 

120.216 

78.559 

154.239 

79.627 

3800 

3900 

39.330 

162.229 

121.237 

79.640 

158.172 

80.680 

3900 

4000 

39.330 

166.162 

.122.233 

80.693 

162.105 

81.707 

4000 

4100 

39.330 

170.095 

123.204 

81.718 

166.038 

82.707 

4100 

4200 

39.330 

174.028 

124.152 

82.717 

169.971 

83.683 

4200 

4300 

39.530 

177.961 

125.078 

85.691 

173.904 

84.635 

4300 

4400 

39.330 

181.894 

125.982 

84.642 

177.837 

85.564 

4400 

4500 

39.330 

185.827 

126.866 

85.571 

181.770 

86.472 

4500 

4600 

39.330 

189.760 

127.730 

86.478 

185.703 

87 .360 

4600 

4700 

39.330 

193.693 

128.576 

87.365 

189.636 

88.228 

4700 

4800 

39.330 

197.626 

129.404 

88.232 

193.569 

89.077 

4800 

4900 

39.330 

201.559 

130.215 

89.080 

197.502 

89.908 

6900 

5000 

39.330 

205.492 

131.009 

89.911 

201.435 

90.722 

5000 

5100 

39.330 

209.425 

131.788 

90.724 

205.368 

91 .520 

5100 

5200 

39.330 

213.358 

132.552 

91.522 

209,301 

92,302 

5200 

5300 

39.330 

217.291 

133.301 

92.303 

213,234 

93.068 

5300 

5400 

39 . 330 

221.224 

134.036 

93.069 

217.167 

93.820 

5400 

5500 

39.330 

225.157 

134.758 

93.820 

221.100 

94.558 

5500 

5600 

39.330 

229.090 

135.467 

94.558 

225.033 

95,282 

5600 

5700 

39.330 

233.023 

136.163 

95.281 

228.966 

95.993 

5700 

5800 

39.330 

236.956 

136.847 

95.992 

232.899 

96 .692 

5800 

5900 

39.330 

240.889 

137.519 

96.690 

236 .832 

97.378 

5900 

6000 

39.330 

244.822 

138.180 

97.376 

240.765 

98.053 

6000 
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TABLE IX. 14. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR C^er.Q 


T 

K 

c p 

j/mol-K 

H o (T)-H°(0) 

hJ/mol 

S°(T) 

JAnol-K 

0 

100 

200 

298.15 

300 

301.59 

0.000 

25.822 

27.789 

32.210 

32.376 

32.522 

0.000 

2.199 

9.826 

7.711 

7.771 

7.822 

0.000 

55.052 

73.599 

85.230 

85.930 

85.601 

301.59 

900 

500 

32.635 

32.029 

30.955 

9.918 

13.108 

16.257 

92.551 

101.708 

108.790 

600 

700 

800 

900 

1000 

30,001 

29.361 

29.115 

29.309 

29.998 

19.303 

22.268 

25.188 

28.106 

31.069 

119.296 

118.868 

122.768 

126.203 

129.320 

1100 

1200 

1300 

1900 

1500 

31.059 
32.693 
39.7 07 
37,251 
90.278 

39.111 

37.292 

90.655 

99.299 

98.122 

132.223 
139.990 
137 .681 
190.393 
193.019 

1600 

1700 

1800 

1900 

2000 

93.790 

97.788 

52.273 

57.299 

62.702 

52.321 

56.896 

61.895 

67.367 

73.360 

195.723 
198.995 
151.351 
159.308 
157 .381 


HQ°(T>h‘ , (0))/t 

JAnoFK 

h»(T) 

kM 

-G°(TyT 

JftnoJ-K 

T 

K 

0.000 
33.607 
99.919 
59.367 
59 . 527 
59.669 

-7.711 

-5.567 

-2.885 

0.000 

0.060 

0.111 

INFINITE 

110.717 

87.974 

85.230 

85.231 

85.232 

0 

100 

200 

298.15 

300 

301.59 

59.669 

68.938 

76.226 

2.207 

5.397 

8.596 

85.232 

88.216 

91.698 

301.59 

900 

500 

82.129 

87.056 

91.282 

99.975 

98.256 

11.592 

19.557 

17.977 

20.395 

23.353 

94.976 

98.072 

100.921 

103.543 

1D5.967 

600 

700 

800 

900 

1000 

101.213 

103.913 

106.908 

108,737 

110,933 

26.900 

29.581 

32.999 

36.538 

90.911 

108.223 

110.339 

112.339 
114.244 
116.073 

1100 

1200 

1300 

1900 

1500 

113.022 

115.027 

116.965 

118.852 

120.701 

99.610 

99.185 

59.189 

59.656 

65.699 

117.841 

119.563 

121.249 

122.911 

124.557 

1600 

1700 

1800 

1900 

2000 
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TABLE IX. 16. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Cu<cr,l) 


T 

c p 

H p (TVH°(0) 

e'en 

K 

JfcnoM< 

KJ/moJ 

J/rrral-K 

0 

0.000 

0.000 

0.000 

200 

22.627 

2.679 

23.717 

298.15 

24.440 

5.004 

33.150 

500 

24.461 

5.049 

33.301 

400 

25.344 

7.543 

40.469 

500 

25.963 

10.110 

46.194 

600 

26.475 

12.732 

50.974 

700 

26.952 

15.403 

55.091 

800 

27.448 

18.123 

58.722 

900 

28.015 

20.895 

61.986 

1000 

28.700 

23.730 

64.972 

1100 

29.552 

26.641 

67.746 

1200 

30.617 

29.647 

70.361 

1300 

31.940 

32.773 

72.862 

cr 1358 

32.844 

34.651 

74.276 

| 1358 

32.800 

47.791 

83.952 

1400 

32.800 

49.169 

84.951 

1500 

32.800 

52.449 

87.214 

1600 

32.800 

55.729 

89.331 

1700 

32.800 

59.009 

91.319 

1800 

32.800 

62.289 

93.194 

1900 

32.800 

65.569 

94.967 

2000 

32.800 

68.849 

96.650 

2100 

32.800 

72.129 

98.250 

2200 

32.800 

75.409 

99.776 

2300 

32.800 

78.689 

101.234 

2400 

32.800 

81.969 

102.630 

2500 

32.800 

85.249 

103.969 

2600 

32.800 

88.529 

105.255 

2700 

32.800 

91.809 

106.493 

2800 

32.800 

95.089 

107.686 

2900 

32.800 

98.369 

108.837 

3000 

32.800 

101.649 

109,949 

3100 

32.800 

104.929 

111,024 

3200 

32.800 

108.209 

112.066 

3300 

32.800 

111. 489 

113.075 

3400 

32.800 

114.769 

114.054 

3500 

32.800 

118.049 

115.005 

3600 

32.800 

121.329 

115.929 

3700 

32.800 

124.609 

116.828 

3600 

32.600 

127.889 

117,703 

3900 

32.800 

131.169 

118.555 

4000 

32.800 

134.449 

119.385 

4100 

32.800 

137.729 

120.195 

4200 

32.800 

141. 0D9 

120.985 

4300 

32.800 

144.289 

121.757 

4400 

32.800 

147.569 

122.511 

4500 

32.800 

150.849 

123.248 

4600 

32.800 

154.129 

123.969 

4700 

32.800 

157,409 

124.675 

4800 

32.800 

160.689 

125.365 

4900 

32 800 

163.969 

126.041 

5000 

32.800 

167.249 

126.704 

5190 

32.800 

170.529 

127.354 

5200 

32.800 

173.809 

127.991 

5300 

32.800 

177.089 

128.615 

5400 

32.800 

180.369 

129,228 

5500 

32.600 

183.649 

129.830 

5600 

32.800 

186.929 

130.421 

5700 

32.800 

190,209 

131,002 

5800 

32.800 

193.489 

131.572 

5900 

32.800 

196.769 

132.133 

6000 

32.800 

200.049 

132.684 


HQ’CTVH'PJJKT 

H°(T) 

-G°m/r 

T 

J/mol-K 

kJWnoJ 

Jftnol-K 

K 

0.000 

-5.004 

INFINITE 

0 

10.320 

-2.325 

35.340 

200 

16.367 

0.000 

33.150 

298.15 

16.470 

0.045 

33.150 

300 

21 .612 

2.539 

34.122 

400 

25.975 

5.106 

35.983 

500 

29.754 

7.728 

38.094 

600 

33.086 

10.399 

40.234 

700 

36.068 

13.119 

42.323 

800 

38.769 

15.891 

44.329 

900 

41.242 

18.726 

46.246 

1000 

43.527 

21.637 

48.076 

1100 

45.655 

24.643 

49.825 

1200 

47.652 

27.769 

51.502 

1300 

48.759 

29.647 

52.«<i<* 

1358 

48.759 

42.787 

52.444 

1358 

49.830 

44.165 

53.405 

1400 

52.248 

47.445 

55.584 

1500 

54 . 500 

50.725 

57.628 

1600 

56.608 

54.005 

59.552 

1700 

58.589 

57.285 

61.369 

1800 

60.457 

60.565 

63.091 

1900 

62.225 

63.845 

64.727 

2000 

63.903 

67.125 

66.286 

2100 

65.499 

70.405 

67.774 

2200 

67.021 

73.685 

69.197 

2300 

68.476 

76.965 

70.561 

2400 

69.869 

80.245 

71.871 

2500 

71.206 

83.525 

73.130 

2600 

72.490 

86 .805 

74.343 

2700 

73.726 

90.085 

75.513 

2800 

74.917 

93.365 

76 .642 

2900 

76.066 

96.645 

77.734 

3000 

77.176 

99.925 

78.791 

3100 

78.251 

103.205 

79.814 

3200 

79.291 

106.485 

80.807 

3300 

80.299 

109.765 

81.771 

3400 

81.277 

113.045 

82.707 

3500 

82.227 

116.325 

83.617 

3600 

83.150 

119.605 

84.502 

3700 

84.048 

122.885 

85.364 

3800 

84.922 

126.165 

86.205 

3900 

85.773 

129.445 

87.024 

4000 

86.602 

132.725 

87.823 

4100 

87.412 

136.005 

88.603 

4200 

88.202 

139.285 

89.365 

4300 

88.973 

142.565 

90.110 

4400 

89.726 

145.845 

90.838 

4500 

90.463 

149.125 

91.551 

460Q 

91.183 

152.405 

92.248 

4700 

91.888 

155.685 

92.931 

4800 

92.578 

158.965 

93.600 

4900 

93.254 

162.245 

94.255 

5000 

93.917 

165.525 

94.898 

5100 

94.566 

168.805 

95.528 

5200 

95.202 

172.085 

96.146 

5300 

95.827 

175.365 

96.753 

5400 

96.440 

178.645 

97.349 

5500 

97.041 

181.925 

97.935 

56 00 

97.632 

185.205 

98.510 

5700 

98.212 

188.485 

99.075 

5800 

98.782 

191.765 

99.630 

5900 

99.343 

195.045 

100.177 

6000 
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TABLE IX.16. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR 1% 


T 

K 

C P 

J/mol-K 

kJ/mol 

8°(T> 

Jfrnol-K 

iG o O>H°(0)yT 

JAmhK 

H°(T) 

fcjftnof 

-Q°(TyT 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

900 

500 

0.000 

29.206 

29.195 

29.196 
29.293 
29.368 

0.000 

5.705 

8,569 

8.623 

11.595 

19.979 

0.000 

133.306 

199,960 

195.190 

153.595 

160.082 

0.000 

109.789 

116.219 

116.397 

129.683 

131.133 

-8.569 

-2.865 

0.000 

0.059 

2.976 

5.905 

INFINITE 
147 .629 
144.960 
144.960 
146.106 
148.271 

0 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1Q0Q 

29.629 

30.011 

30.509 

31.063 

31.691 

17,923 

20.903 

23.929 

26.506 

29.692 

165.957 

170.051 

179.089 

177,719 

181.017 

136.919 

190.903 

199.809 

198.262 

151.375 

8.859 

11.839 

19.859 

17.937 

21.073 

150.701 
155.144 
155.515 
157 .784 
159 .944 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1900 

1500 

32.212 

32.767 

33.289 

33.775 

39.229 

32.839 
36.089 
39.387 
92.790 
96 . 190 

189.059 

186.886 

189.530 

192.015 

199.360 

159.210 

156.816 

159.232 

161.986 

163.600 

29.265 
27.519 
30.818 
39.171 
37 .571 

162.000 

163.957 

165.824 

167.607 

169.313 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

39.636 

35.016 

35.366 

35.689 

35.988 

99.589 

53.067 

56.586 

60.139 

63.723 

196.583 

198.699 

200.705 

202.626 

209.965 

165.593 

167.978 
169.269 

170.979 
172.603 

91.015 

49.998 

98.017 

51.570 

55.159 

170.948 
172.519 
174.029 
175.484 
176 .888 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2900 

2500 

36.266 
36.525 
36 .768 
36.998 
37.215 

67.336 

70.975 

79.690 

78.329 

82.039 

206.227 

207.920 

209.599 

211.119 

212.639 

179.163 

175.659 

177.097 

178.982 

179.818 

58.767 

62.406 

66.071 

69.760 

73.470 

178.243 

179.554 

180.823 

182.053 

183.246 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

37 .921 
37.619 
37 .809 
37.993 
38.171 

85.771 

89.523 

93.295 

97.085 

100.893 

219.098 

215.519 

216.885 

218.215 

219.506 

181.109 

182.357 

183.566 

189.738 

185.875 

77 .202 
80.954 
84.726 
88.516 
92.324 

184.404 

185.531 

186.626 

187.692 

188.731 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

38.399 

38.519 

38.681 

38.895 

39.007 

109.719 

108.562 

112.922 

116.298 

120.191 

220 .761 
221 .981 
223.168 
229.326 
225.959 

186.980 

188.055 

189.101 

190.120 

191.119 

96.150 

99.993 

103.853 

107.729 

111.621 

189.745 

190.733 

191.698 

192.641 

193,562 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

9000 

39.168 

39.327 

39.985 

39.691 

39.797 

129.099 

128.029 

131.965 

135.921 

139.893 

226.555 

227.630 

228.681 

229.709 

230.715 

192.083 

193.029 

193.959 

199.857 

195.791 

115.530 

119,455 

123.396 

127.352 

131.324 

194.463 

195.345 

196.209 

197.055 

197.884 

3600 

3700 

3800 

3900 

4000 

9100 

9200 

9300 

9900 

9500 

39.952 

90.106 

90.258 

90.909 

90.559 

193.880 

197.883 

151.901 

155.935 

159.983 

231.699 

232.669 

233.609 

239.536 

235.996 

196.606 

197.953 

198.283 

199.097 

199.899 

135.311 

139.314 

143.332 

147.366 

151.414 

198.696 

199.494 

200.276 

201.044 

201.799 

4100 

4200 

4300 

4400 

4500 

9600 

9700 

9800 

9900 

5000 

90.706 

90.851 

90.999 

91.133 

91.268 

169.096 

168 . 124 

172.217 

176.323 

180.993 

236 .339 
237.216 
238.078 
238.925 
239.757 

200.677 

201.995 

202.199 

202.990 

203.668 

155.477 

159.555 

163.647 

167.754 

171.874 

202.540 

203.268 

203.985 

204.689 

205.382 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5900 

5500 

91.399 

91.525 

91.696 

91.760 

91.868 

189.576 

188.723 

192.881 

197.052 

201.233 

290.575 

291.381 

292.173 

292.952 

293.719 

209.384 

205.088 

205.780 

206.961 

207.132 

176.007 

180.154 

184.312 

188.483 

192.664 

206 . 064 
206.736 
207.397 
208.048 
208.690 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

91.967 

92.058 

92.139 

92.209 

92.268 

205.925 

209.626 

213.836 

218.059 

222.278 

299.975 

295.218 

295.951 

296.672 

297.381 

207 .792 
208.992 
209.082 
209.713 
210.335 

196.856 

201.057 

205.267 

209.485 

213.709 

209.322 

209.945 

210.560 

211.166 

211.763 

5600 

5700 

5800 

5900 

6000 

6200 

6900 

6600 

6800 

7000 

92.371 

92.938 

92.965 

92.952 

92.398 

230.792 

239.229 

297.715 

256.207 

269.693 

298.769 

250.116 

251.922 

252.690 

253.919 

211.553 

212.737 

213.889 

215.012 

216.106 

222.173 
230.654 
239.145 
247 .638 
256.124 

212.935 

214.076 

215.188 

216.272 

217.330 

6200 

6400 

6600 

6800 

7000 

7200 

7900 

7600 

7800 

8000 

92.309 

92.171 

92.003 

91.801 

91.569 

273.169 

281.612 

290.030 

298.911 

306.798 

255.113 

256.270 

257.392 

258.981 

259.536 

217.173 

218.214 

219.231 

220.223 

221.193 

264.594 

273.043 

281.461 

289.842 

298.179 

218.363 

219.372 

220.358 

221.322 

222.264 

7200 

7400 

7600 

7800 

8000 
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TABLE IX.16. • Concluded. 


T 

c p 

H°(T)-H°(0) 

S°(T) 

K 

J/mol-K 

kJ/mol 

J/mcl-K 

8200 

41.310 

315.037 

260.560 

8400 

41.027 

323.271 

261.552 

8600 

40.722 

331.446 

262.514 

8800 

40.398 

339.558 

263.446 

9000 

40.059 

347 .604 

264.350 

9200 

39.706 

355.581 

265.227 

9400 

39.342 

363.486 

266.077 

9600 

38.970 

371.317 

266.901 

9800 

38.591 

379.073 

267.701 

xoooo 

38.207 

386.753 

268.477 

10500 

37.239 

405.615 

270.318 

11000 

36.275 

423.993 

272.028 

11500 

35.333 

441.894 

273.619 

12000 

34.426 

459.332 

275.104 

12500 

33.561 

476.327 

276.491 

13000 

32.746 

492,901 

277,792 

13500 

31.981 

509.081 

279.013 

14000 

31.268 

524.891 

280.163 

14500 

30.605 

540.357 

281.248 

15000 

29.990 

555.503 

282.275 

15500 

29.421 

570.355 

283.249 

16000 

28.894 

584.932 

284.175 

16500 

28.405 

599.255 

285.057 

17000 

27.952 

613.343 

285.898 

17500 

27.531 

627.212 

286.702 

16000 

27.140 

640.879 

287.472 

18500 

26.778 

654.357 

288.211 

19000 

26.443 

667.661 

288.920 

19500 

26.136 

680.805 

289.603 

20000 

25.859 

693.803 

290.261 


-(G o 0>H°(0)KT 

H°(T) 

-G°(T)/T 

T 

J/mol-K 

kJ/n>oJ 

J/mof-K 

K 

222.141 

306.468 

223.186 

8200 

223.067 

314.702 

224.087 

8400 

223.974 

322.877 

224.970 

8600 

224.860 

330.989 

225.834 

8800 

225.728 

339.035 

226.680 

9000 

226.577 

347.012 

227.508 

9200 

227.408 

354.916 

228.320 

9400 

228.222 

362.748 

229.115 

9600 

229.020 

370.504 

229.894 

9800 

229.801 

378.184 

230.658 

10000 

231.688 

397.046 

232.504 

10500 

233.483 

415.424 

234.262 

11000 

235.194 

433.324 

235.939 

11500 

236.826 

450.763 

237.540 

12000 

238.385 

467.757 

239.071 

12500 

239.876 

484.332 

240.535 

13000 

241.303 

500.512 

241.938 

13500 

242.671 

516.322 

243.283 

14000 

243.982 

531.788 

244.573 

14500 

245.242 

546.934 

245.813 

15000 

246.452 

561.785 

247,005 

15500 

247.617 

576.363 

248.152 

16000 

248.738 

590.686 

249.257 

16500 

249.819 

604.774 

250.323 

17000 

250.861 

618.643 

251.351 

17500 

251.868 

632.310 

252.344 

18000 

252.840 

645.788 

253.303 

18500 

253.780 

659.092 

254,231 

19000 

254.690 

672.236 

255.129 

19500 

255.571 

685.233 

255.999 

20000 
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TABLE 1X17. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR B«*n>n Q«» 


T 

K 

c p 

J/mol'K 

H°(T)*H°(0) 

kJYmol 

s°C D 

JAnol-K 

HG°(D-H°(0)KT 

J/mol-K 

H°(T) 

kj/mol 

-G°(T)/T 

JAnol-K 

T 

K 

0 

200 

298.15 

300 

900 

500 

0.000 

20.786 

20.786 

20.786 

20.786 

20.786 

0.000 

9.157 

6.197 

6.236 

8.315 

10.393 

0.000 

12.679 

20.979 

21.108 

27.087 

31.726 

0.000 

-8.107 

0.193 

0.321 

6.301 

10.959 

-6.197 

-2.090 

0.000 

0.038 

2.117 

9.196 

infinite 

22.880 

20.979 

20.979 

21.795 

23.339 

0 

200 

298.15 

300 

400 

500 

60Q 

700 

800 

900 

1000 

20.786 

20.786 

20.786 

20.786 

20.786 

12.972 

19.550 

16.629 

18.708 

20.786 

35.516 

38.720 

91.995 

93.999 

96.139 

19.729 

17.933 

20.709 

23.157 

25.397 

6.279 

8.353 

10.932 

12.510 

19.589 

25.058 

26.787 

28.956 

30.093 

31.595 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1900 

1500 

20.786 

20.786 

20.786 

20.786 

20.786 

22.865 

29.999 

27.022 

29.101 

31.179 

98.115 

99.923 

51.587 

53.128 

59.562 

27.329 

29.137 

30.801 

32.391 

33.776 

16.667 

18.796 

20.825 

22.903 

29.982 

32.963 

39.302 

35.568 

36.768 

37.907 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

20.786 

20.786 

20.786 

20.786 

20.786 

33.258 

35.337 

37.915 

39.999 

91.573 

55.903 

57.163 

58.352 

59.975 

60.592 

35.117 
36.377 
37 .565 
38.689 
39.755 

27.061 

29.139 

31.218 

33.296 

35.375 

38.990 

90.023 

91.008 

91.951 

92.859 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2900 

2500 

20.786 

20.786 

20.786 

20.786 

20.786 

93.651 

95.730 

97.808 

99.887 

51.966 

61.556 

62.523 

63.997 

69.331 

65.180 

90.770 

91.737 

92.660 

93.595 

99.399 

37.959 

39.532 

91.611 

93.690 

95.768 

93.721 

99.559 

95.355 

96.127 

96.873 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

20.786 

20.786 

20.786 

20.786 

20.786 

59.099 

56.123 

58.202 

60.280 

62.359 

65.995 

66.780 

67.536 

68.265 

68.970 

95.209 

95.993 

96.799 

97.979 

98.183 

97.897 

99.926 

52.009 

59.083 

56.161 

97 .593 
98.289 
98.963 
99.616 
50.299 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

20.786 
20.786 
20 .786 
20.786 
20.786 

69.937 

66.516 

68.595 

70.673 

72.752 

69.651 

70.311 

70.951 

71.571 

72.179 

93.865 

99.525 

50.165 

50.785 

51.388 

58.290 

60.319 

62.397 

69.976 

66.555 

50.864 

51.462 

52.043 

52.608 

53.158 

3100 

3200 

3300 

3400 

3500 

5600 

3700 

3800 

3900 

9000 

20.786 

20.786 

20.786 

20.786 

20.786 

79.831 

76.909 

78.988 

81.066 

83.195 

72.760 

73.329 

73.883 

79.923 

79.950 

51.973 

52.593 

53.097 

53.637 

59.163 

68.653 

70.712 

72.790 

79.869 

76.998 

53.695 

54.218 

54.728 

55.226 

55.713 

3600 
37 00 
3800 
3900 
4000 

9100 

9200 

9300 

9900 

9500 

20.786 

20.786 

20.786 

20.786 

20.786 

85.229 

87.302 

89.381 

91.960 

93.538 

75.963 

75.969 

76.953 

76.931 

77.398 

59.677 

55.177 

55.667 

56.199 

56.612 

79.026 

81.105 

83.189 

85.262 

87.391 

56.188 
56.653 
57.108 
57.553 
57 .989 

4100 

4200 

4300 

4400 

4500 

9600 

9700 

9800 

9900 

5000 

20.786 

20.786 

20.786 

20.786 

20.786 

95.617 
97.695 
99.779 
101 .853 
103.931 

77.855 

78.302 

78.739 

79.168 

79,588 

57 .068 
57.515 
57 .953 
58.382 
58.802 

89.919 
91.998 
93.577 
95.655 
97 .739 

58.416 

58.834 

59.244 

59.646 

60.041 

4600 
47 00 
4500 
4900 
5000 

5100 

5200 

5300 

5900 

5500 

20.786 

20.786 

20.786 

20.786 

20.786 

106 .010 
108.089 
110.167 
112.296 
119.325 

80.000 

80.903 

80.799 

81.188 

81.569 

59.213 

59.617 

60.013 

60.901 

60.783 

99.813 

101.891 

103.970 

106.098 

108.127 

60.428 

60.809 

61.182 

61.549 

61.910 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

20.786 

20.786 
20.786 
20.786 
20.786 

116.903 
118.982 
120 . 560 
122.639 
129.718 

81.999 

82.311 

82.673 

83.028 

83.378 

61.157 
61.525 
61 .887 
62.292 
62,591 

110.206 

112.289 

119.363 

116.992 

118.520 

62.264 

62.612 

62.955 

63.292 

63.624 

5600 

5700 

5800 

5900 

6000 

6200 

6900 

6600 

6800 

7000 

20.786 

20.786 

20.786 

20.786 

20.786 

128.875 

133.032 

137.189 

191.397 

195.509 

89.059 

89.719 

85.359 

85.979 

86.582 

63.273 

63.933 

69.573 

65.193 

65.796 

122.677 

126.835 

130.992 

135.199 

139.306 

64.273 

64.901 

65.512 

66.104 

66.681 

6200 

6400 

6600 

6800 

7000 

7200 

7900 

7600 

7800 

6000 

20.786 

20.786 
20.786 
20.786 
20.786 

199.661 

153.818 

157.976 

162.133 

166.290 

87.167 

87.737 

88.291 

88.831 

89.358 

66.381 

66.951 

67.505 

68.095 

68.571 

193.969 

197.621 

151.778 

155.936 

160.093 

67 .242 
67.788 
68.321 
68.840 
69.346 

7200 

7400 

7600 

7800 

8000 
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TABLE IX.17. - Concluded. 


T 

c p° 

rt°fr)-H o <0) 

S°(T) 

K 

J/mol-K 

kJ/mol 

J/mol-K 

6200 

20.786 

170.447 

89.871 

8400 

20.786 

174.605 

90.372 

8600 

20.786 

178.762 

90.861 

8800 

20.786 

182.919 

91.339 

9000 

20.786 

187.076 

91.806 

9200 

20.786 

191.234 

92.263 

9400 

20.786 

195.391 

92.710 

9600 

20.786 

199.548 

93.147 

9800 

20.786 

203.705 

93.576 

10000 

20.786 

207.863 

93.996 

10500 

20.786 

218.256 

95,010 

11000 

20.786 

228.649 

95.977 

11500 

20.786 

239,042 

96.901 

12000 

20.786 

249.435 

97.786 

12500 

20.786 

259.828 

98.634 

15000 

20.786 

270.222 

99.449 

13500 

20.786 

280.615 

100.254 

14000 

20.786 

291.008 

100.990 

14500 

20.786 

301.401 

101.719 

15000 

20.786 

311.794 

102.424 

15500 

20.786 

322.187 

103.106 

16000 

20.786 

332.580 

103.765 

16500 

20.786 

342.974 

104.405 

17000 

20.786 

553.367 

105.026 

17500 

20.786 

363.760 

105.628 

18000 

20.786 

374.153 

106.214 

18500 

20.786 

384.546 

106.783 

19000 

20.786 

394.939 

107.338 

19500 

20.786 

405.332 

107 .878 

20000 

20.786 

415.726 

108.404 


*{G o (T)-H o (0))/T 

H°(T) 

*G°(T)/r 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

69.085 

164.250 

69.840 

8200 

69.585 

168.407 

70.323 

8400 

70.075 

172.565 

70.795 

8600 

70.552 

176.722 

71.257 

8600 

71.020 

180.879 

71.708 

9000 

71.976 

185.036 

72.150 

9200 

71.923 

189.194 

72.583 

9400 

72.361 

193.351 

73.007 

9600 

72.790 

197.508 

73,422 

9800 

73.210 

201.665 

73.829 

10000 

79.22$ 

212.058 

74.814 

10500 

75.191 

222.452 

75.754 

11000 

76.115 

232.845 

76.654 

11500 

76.999 

243.238 

77.516 

12000 

77.89# 

253.631 

78.344 

12500 

78.663 

264.024 

79.140 

13000 

79.998 

274.417 

79.907 

13500 

80.209 

284.810 

80.646 

14000 

80.933 

295.204 

81.360 

14500 

81.638 

305.597 

82.051 

15000 

82.319 

315.990 

82,719 

15500 

82.979 

326.383 

83.367 

16000 

83.619 

336.776 

83.994 

16500 

89.239 

347.169 

84.604 

17000 

89.892 

357.562 

85.196 

17500 

85.927 

367.956 

85.772 

18000 

85.997 

378.349 

86.332 

18500 

86.551 

388.742 

86.878 

19000 

87.091 

399.135 

87.4D9 

19500 

87.618 

409.528 

87.927 

20000 
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TABLE IX. 18. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR I* 


T 

K 

C p° 

J/mol-K 

H°(T)*H°(0) 

kJ/md 

s°cn 

Jtoiol-K 

-{G°(T)-H°(0»/r 

J/mol-K 

H°(T) 

kJ/moi 

-Q # nvr 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

900 

500 

0.000 

29.687 

31.309 

31.338 

32.992 

39.259 

0.000 

5.837 

8.825 

8.883 

12.102 

15.468 

0.000 

190.658 

202.792 

202.986 

212.236 

219.742 

0.000 
161.474 
173.193 
173.376 
181 .980 
188 .805 

-8.825 

-2.988 

0.000 

0.058 

3.277 

6.643 

INFINITE 
205.599 
202.792 
202.-793 
209 . 043 
206 . 455 

0 

200 

298.15 

500 

400 

500 

600 

700 

800 

900 

1000 

35.179 

35.838 

36.391 

36.793 

37.065 

18.942 

22.495 

26.105 

29.760 

33.451 

226 . 073 
231.548 
236.368 
240.672 
244.561 

194.503 

,199.413 

203.737 

207.606 

211.110 

10.117 

13.670 

17.280 

20.935 

24.626 

209.211 

212.020 

219.768 

217.911 

219.935 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1900 

1500 

37.352 
37.589 
37 .798 
38.006 
38.208 

37.172 

40.919 

44.688 

48.479 

52.290 

248.107 

251.368 

254.384 

257.193 

259.822 

214.314 
217.268 
220. 0G9 
222.566 
224.963 

28 . 347 
32.094 
35.863 
39.654 
43.464 

222.337 

229.622 

226.797 

228.869 

230.896 

1100 

1200 

1500 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

38.399 

38.579 

38.728 

38.859 

38.999 

56.120 
59.969 
63.834 
67 .714 
71.604 

262.294 
264.628 
266 .837 
268.934 
270.930 

227.219 

229.352 

231.374 

233.296 

235.128 

47.295 

51.144 

55.009 

58.888 

62.779 

232.735 
239.593 
236.276 
237 .991 
239.591 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2900 

2500 

39.011 

39.037 

39.027 

38.980 

38.898 

75.502 

79.405 

83.308 

87.209 

91.103 

272.832 

274.647 

276.383 

278.043 

279.632 

236.878 
238 .554 
240.162 
241. 7Q6 
243.191 

66.677 

70.580 

74.483 

78.384 

82.278 

291.081 

292.566 

293.999 

295.383 

296.721 

2100 

2200 

2500 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

38.780 

38.630 

38.998 

38.238 

38.000 

94.987 

98.858 

102.712 

106.547 

110.359 

281.156 

282.617 

284.018 

285.364 

286.656 

244.622 

246.003 

247.335 

248.624 

249.870 

86.162 

90.033 

93.887 

97.722 

101.534 

298 . 017 
299.271 
250.987 
251.667 
252.812 

2600 

2700 

2800 

2900 

5000 

3100 

3200 

3300 

3900 

3500 

37.739 

37.956 

37.159 

36.837 

36.505 

114.146 

117.906 

121.637 

125.336 

129.004 

287 .898 
289.092 
290.240 
291.344 
292.407 

251.077 

252.246 

253.380 

254.481 

255.549 

105.321 

109.081 

112.812 

116.511 

120.178 

253.929 
255.009 
256.055 
257.076 
258 .071 

5100 

3200 

3300 

3400 

3500 

3600 
37 00 
3800 
3900 
9000 

36 .163 
35.813 
35.957 
35.097 
39.736 

132.637 

136.236 

139.799 

143.327 

146.819 

293.431 

294.417 

295.368 

296.284 

297.168 

256.587 

257.597 

258.578 

259.533 

260.463 

123.812 

127.411 

130.974 

134.502 

137.994 

259.039 
259.982 
260.901 
261 .796 
262.670 

3600 

3700 

3800 

3900 

4000 

9100 

9200 

9300 

9900 

9500 

39.375 

39.017 

33.663 

33.319 

32.971 

150.274 

153.694 

157.078 

160.427 

163.741 

298.021 

298.845 

299.642 

300.411 

301.156 

261.369 

262.251 

263.112 

263.951 

264.769 

141,449 

144.869 

148.253 

151.602 

154.916 

263.521 

269.353 

265.169 

265.957 

266.731 

4100 

4200 

4300 

4400 

4500 

9600 

9700 

9800 

9900 

5000 

32.637 
32.311 
31.993 
31 .686 
31.388 

167.021 
170.269 
173.484 
176 .668 
179.821 

301.877 

302.576 

303.253 

303.909 

304.546 

265.568 
266.348 
267 .110 
267.854 
268.582 

158.196 

161.443 

164.659 

167.842 

170.996 

267 .987 
268.226 
268 .999 
269.655 
270.397 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5900 

5500 

31.099 

30.819 

30.598 

30.289 

30.027 

182.945 

186.041 

189.110 

192.151 

195.167 

305.165 

305.766 

306.350 

306.919 

307.472 

269 .293 
269.989 
270.669 
271.335 
271.988 

174.120 

177.216 

180.284 

183.326 

186.341 

271 .029 
271 .686 
272.335 
272.970 
273.592 

5100 

5200 

5300 

5400 

5500 

5600 
57 00 
5800 
5900 
6000 

29.775 

29.526 

29.279 

29.032 

28.782 

198.157 

201.122 

204.062 

206.978 

209.868 

308.011 

308.536 

309.047 

309.546 

310.032 

272.626 
27 3.251 
273.864 
274.465 
275.054 

189.332 

192.297 

195.237 

198.152 

201.043 

279.202 
279.800 
275.386 
27 5.961 
276.529 

5600 
57 00 
5800 
5900 
6000 
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TABLE IX.19. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Ffe(ax8.Q 


T 

K 

c p° 

J/moi-K 

fcJAnd 

S"fO 

JAnol-K 

-(Cfn^oyr 

J/mol-K 

H°(T) 

Uftnal 

-g°(T)/t 

JtonohK 

T 

K 

0 

200 

298.15 

300 

400 

500 

0.000 

21.588 

25.094 

25.139 

27.387 

29.702 

0.000 
2. 192 
4.507 
4.553 
7.181 
10.034 

0.000 

17.948 

27.321 

27.476 

35.021 

41.377 

0.000 

6.990 

12.204 

12.298 

17.068 

21.309 

-4.507 

-2.315 

0.000 

0.046 

2.674 

5.527 

INFINITE 

29.525 

27.321 

27.321 

28.335 

30.323 

0 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

32.047 

34.599 

37.948 

43.080 

54.391 

13.120 

16.449 

20.066 

24.140 

28.684 

46.996 

52.123 

56.948 

61.740 

66.518 

25.130 
28.625 
31.8 66 
34.917 
37.835 

8.613 

11.942 

15.559 

19.633 

24.177 

32.642 

35.063 

37.499 

39.925 

42.342 

600 

700 

800 

900 

1000 

1100 
* 1184 

46.315 

41.410 

35.115 

38.428 

72.658 

75.562 

40.735 

43.106 

30.608 

33.921 

44.833 

46.913 

1100 

1184 

7 1184 
1200 
1300 
1400 
1500 

33.882 

33.937 

34.657 

35.598 

36.475 

39.328 
39.870 
43.296 
46 .809 
50.413 

76.323 

76.778 

79.519 

82.122 

84.609 

93.106 

93.552 

96.215 

98.687 

51.000 

34.821 

35.363 

38.789 

42.302 

45.906 

46.913 

47.308 

49.682 

51.907 

54.004 

1184 

1200 

1300 

1400 

1500 

1600 
7 1665 

57.305 

37.915 

54.102 

56.546 

86.989 

88.486 

53.175 

59.525 

$9,595 

52.039 

55.992 

57.231 

1600 

1665 

i 1665 
1700 
. 1800 
i 1809 

41.112 

41.406 

42.450 

42.557 

57.383 

58.827 

63.017 

63.400 

88.989 

89.847 

92.242 

92.454 

54.525 

55.243 

57.232 

57.407 

52.876 

54.320 

58.510 

58.893 

57.231 

57.894 

59.736 

59.898 

1665 

1700 

1800 

1809 

t 1809 
1900 
2000 

46.024 

46.024 

46.024 

77.207 

81.395 

85.997 

100.086 

102.345 

104.706 

57 .407 
59.506 
61.707 

72.700 

76.888 

81.490 

59.898 

61.878 

63,961 

1809 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

46.024 

46.024 

46.024 

46.024 

46.024 

90.600 

95.202 

99.804 

104.407 

109.009 

106.951 

109.092 

111.138 

113.097 

119.976 

63.809 

65.819 

67.745 

69.594 

71.372 

86.093 

90.695 

95.297 

99.900 

104.502 

65.955 

67.867 

69.704 

71.472 

73.175 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

46.024 

46.024 

46.024 

46.024 

46.024 

113.612 

118.214 

122.816 

127.419 

132.021 

116.781 

118.518 

120.192 

121.807 

123.367 

73.084 

74.735 

76.329 

77.869 

79.360 

109.105 

113.707 

118.309 

122.912 

127.514 

74.817 

76.404 

77.938 

79.423 

80.862 

2600 

2700 

2800 

2900 

3000 

3X00 

3200 

3300 

3400 

3500 

46.024 

46.024 

46.024 

46.024 

46.024 

136.624 

141.226 

145.828 

150.431 

155.033 

129.876 

126.337 

127.753 

129.127 

130.961 

80.804 

82.204 

83.563 

84.883 

86.166 

132.117 

136.719 

141.321 

145.924 

150.526 

82.258 

83.612 

84.929 

86.209 

87.454 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

46.024 

46.024 

46.024 

46.024 

46.024 

159.636 

164.238 

168.840 

173.443 

178.045 

131.758 

133.019 

139.296 

135.992 

136.607 

87.415 

88.630 

89.815 

90.969 

92.096 

155.129 

159.731 

164.333 

168.936 

173.538 

88.667 

89.848 

91.001 

92.125 

93.223 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

46.024 

46.024 

46.024 

46.024 

46.024 

182.648 

187.250 

191.852 

196.455 

201.057 

137.799 

138.853 

139.936 

190.999 

192.028 

93.195 

94.269 

95.319 

96.345 

97.349 

178.141 

182.743 

187.345 

191.948 

196.550 

94.295 

95.342 

96.367 

97.369 

98.350 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

46.024 

46.024 

46.024 

46.024 
46.024 

46.024 
46 . 024 
46.024 
46.024 

46.024 

46.024 

46.024 
46.024 
46.024 
46.024 

205.660 

210.262 

214.864 

219.467 

224.069 

228.672 

233.274 

237.876 

242.479 

247.081 

251.684 

256.286 

260.888 

265.491 

270.093 

193.090 

199.029 

199.998 

195.997 

196.877 

197.788 

198.682 

199.559 

150.919 

151.269 

152.093 

152.908 

153.708 

159.995 

155.268 

98.331 

99.293 

100.235 

101.158 

102.063 

102.951 

103.822 

104.677 

105.516 

106.340 

107.149 

107.945 

108.727 

109.496 

110.253 

201.153 

205.755 

210.357 

214.960 

219.562 

224.165 

228.767 

233.369 

237.972 

242.574 

247.177 

251.779 

256.381 

260.984 

265.586 

99.311 

100.252 

101.174 

102.078 

102,965 

103.835 

104.689 

105.527 

106.350 

107.159 

107.954 

108.736 

109.504 

110.260 

111.004 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 
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T 

K 


0 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

cr 1211 .40 

I 1211.40 
1300 
1400 
1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 
57 00 
5800 
5900 
6000 


TABLE lX-20. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR G«(or,0 


C P 

J/mol-K 

kJ/mol 

8"(H 

J/tnol-K 

-{G' > (T)-H°<0)KT 

J/moJ-K 

H'm 

kJftnol 

*G°(TVT 

J/mol-K 

T 

K 

0.000 
21.130 
23.222 
23 .246 
24.310 
24.962 

0.000 

2.436 

4.636 

4.679 

7.063 

9.528 

0.000 

22.167 

31.090 

31.234 

38.083 

43.582 

0.000 

9.984 

15.540 

15.636 

20.426 

24.525 

-4.636 

-2.200 

0.000 

0.043 

2.426 

4.892 

INFINITE 

33.166 

31.090 

31.090 

32.017 

33.798 

0 

200 

298.15 

300 

400 

500 

25.453 

25.867 

26.241 

26.591 

26.926 

12.050 

14.616 

17.222 

19.864 

22.540 

48.178 

52.133 

55.612 

58.723 

61.542 

28.095 

31.253 

34,085 

36.652 

39.003 

7.414 

9.980 

12.586 

15.227 

17.905 

35.822 
37 .876 
39.880 
41.804 
43.639 

600 

700 

800 

900 

1000 

27.252 

27.571 

27.607 

25.249 

27.990 

28.304 

64.124 

66.509 

66.770 

41.171 

43.184 

43.405 

20.612 

23.353 

23.668 

45.385 
47 . 048 
47.232 

1100 

1200 

1211.40 

27.600 
27 .600 
27.600 
27.600 

65.334 
67 .780 
70.540 
73.300 

97.338 

99.286 

101.331 

103.235 

43.405 
47 .148 
50.946 
54.369 

60.698 

63.143 

65.903 

68.663 

47.232 

50.714 

54.257 

57.460 

1211.40 

1300 

1400 

1500 

27.600 
27.600 
27.600 
27.600 
27 .600 

76.060 
78.820 
81.580 
84.340 
87 .100 

105.017 
106.690 
108.267 
109.760 
111. 175 

57.479 
60.325 
62.945 
65.370 
67 .626 

71.423 

74.183 

76.943 

79.703 

82.463 

60,377 
63.053 
65.521 
67.811 
69 .944 

1600 

1700 

1800 

1900 

2000 

27.600 
27 .600 
27.600 
27.600 
27.600 

89.860 

92.620 

95.380 

98.140 

100.900 

112.522 

113.806 

115.033 

116.207 

117.334 

69.732 

71.706 

73.563 

75.316 

76.974 

85.223 

87.963 

90.743 

93.503 

96.263 

71.940 

73.814 

75.579 

77.248 

78.829 

2100 

2200 

2300 

2400 

2500 

27.600 
27.600 
27.600 
27 .600 
27.600 

103.660 

106.420 

109.180 

111.940 

114.700 

118.417 

119.458 

120.462 

121.431 

122.366 

78.548 

80.044 

81.469 

82.831 

84.133 

99.023 
101.783 
104.543 
107 .303 
110.063 

SO. 331 
81.761 
83.125 
84 . 929 
85,678 

2600 

2700 

2800 

2900 

3000 

27.600 
27 .600 
27.600 
27.600 
27.600 

117.460 

120.220 

122.980 

125.740 

128.500 

123.271 

124.148 

124.997 

125.821 

126.621 

85.381 

86.579 

87.730 

88.839 

89.907 

112.823 

115.583 

118.343 

121.103 

123.863 

86.877 

88.028 

89.135 

90.202 

91.231 

3100 

3200 

3300 

3400 

3500 

27.600 

27.600 

27.600 

27.600 

27.600 

131.260 

134.020 

136.780 

139.540 

142.300 

127.398 

128.155 

128.891 

129.607 

130.506 

90.937 

91.933 

92.896 

93.828 

94.731 

126.623 

129.383 

132.143 

134.903 

137.663 

92.225 

93.186 

94.116 

95.017 

95.890 

3600 

3700 

3800 

3900 

4000 

27.600 
27 .600 
27.600 
27.600 
27.600 

145.060 

147.820 

150.580 

153.340 

156.100 

130.988 

131.653 

132.302 

132.937 

133.557 

95.607 

96.458 

97.284 

98.087 

98.868 

140.423 

143.183 

145.943 

148.703 

151.463 

96.738 

97.562 

98.362 

99.141 

99.899 

4100 

4200 

4300 

4400 

4500 

27.600 

27.600 

27.600 

27.600 

27.600 

158.860 

161.620 

164.380 

167.140 

169.900 

134.164 

134.757 

135.338 

135.907 

136.465 

99.629 

100.370 

101.093 

101.797 

102.485 

154.223 

156.983 

159.743 

162.503 

165.263 

100.637 
101.357 
102.058 
102 .744 
103.412 

4600 

4700 

4800 

4900 

5000 

27 .600 
27.600 
27.600 
27.600 
27 .600 

172.660 

175.420 

178.180 

180.940 

183.700 

137.012 

137.548 

138.073 

138.589 

139.096 

103.157 

103.815 

104.454 

105.082 

105.696 

168.023 

170.783 

173.543 

176.303 

179.063 

104.066 

104.705 

105.329 

105.940 

106.539 

5100 

5200 

5300 

5400 

5500 

27.600 
27 .600 
27.600 
27 .600 
27 .600 

186.460 

189.220 

191.980 

194.740 

197.500 

139.593 

140.081 

140.561 

141.033 

141.497 

106.297 

106.885 

107.461 

108.027 

108.581 

181.823 

184.583 

187.343 

190.103 

192.863 

107.124 

107.698 

108.261 

108.812 

109.353 

5600 

5700 

5800 

5900 

6000 
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TABLE IX.il. ■ THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR ^ 


T 

K 

C P 

J/taol-K 

H°(T>H°(0) 

kJ/moi 

S°(T) 

J/mol-K 

^<T)-H°(0)KT 

J/mot-K 

H°(T) 

kJ/moJ 

-G°(T)/T 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

400 

500 

0.000 

27.445 

28.836 

28.849 

29.189 

29.254 

0.000 

5.693 

8.468 

8.521 

11.428 

14.351 

0.000 

119.409 

130.681 

130.859 

139.218 

145.740 

0.000 

90.945 

102.279 

102.455 

110.649 

117.039 

-8.468 

-2.775 

0.000 

0.053 

2.960 

5.883 

INFINITE 

133.286 

130.681 

130.682 
131.819 
133.975 

0 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

29.318 

29.444 

29.629 

29.873 

30.206 

17.279 

20.216 

23.170 

26.144 

29.147 

151.079 

155.607 

159.550 

163.053 

166.217 

122.281 
126 .726 
130.588 
134.004 
137.070 

8.811 

11.748 

14.701 

17.676 

20.679 

136.394 

138.823 

141.173 

143.413 

145.538 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

30.567 

30.983 

31.421 

31.866 

32.305 

32.185 

35.262 

38.382 

41.547 

44.755 

169.112 

171.789 

174.286 

176.631 

178.845 

139.853 

142.404 

144.761 

146.955 

149.008 

23.717 
26.794 
29.914 
33.079 
36 .287 

147.551 

149.461 

151.275 

153.004 

154.653 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

32.732 

33.144 

35.539 

33.916 

34.276 

48.007 
51.301 
54.636 

58.008 
61,418 

180.943 

182.940 

184.846 

186.669 

188.418 

150.939 

152.763 

154.493 

156.139 

157.709 

39.539 
42.833 
46.167 

49.540 
52.950 

156.231 

157.744 

159.197 

160.596 

161.943 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

34.618 

34.944 

35.254 

35.550 

35.832 

64.863 

68.341 

71.851 

75.392 

78.961 

190.099 

191.717 

193.277 

194.784 

196.241 

159.212 

160.653 

162.038 

163.371 

164.657 

56.395 

59.873 

63.383 

66.924 

70.493 

163.244 

164.502 

165.719 

166.899 

168.044 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

36.102 

36.361 

36.609 

36.848 

37.078 

82.558 

86.181 

89.830 

93.502 

97.199 

197.652 
199.019 
2Q0.346 
201 .635 
202.888 

165.899 

167.100 

168.264 

169.393 

170.488 

74.090 

77.713 

81.361 

85.034 

88.731 

169.156 

170.236 

171.288 

172.313 

173.311 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

37.301 

37.518 

37.728 

37.934 

38.135 

100.918 

104.659 

108.421 

112.204 

116.008 

204.107 

205.295 

206.453 

207.582 

208.685 

171.553 

172.589 

173.598 

174.581 

175.540 

92.450 

96.191 

99.953 

103.736 

107.540 

174.285 
175,235 
176 .164 
177.071 
177.959 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

38.331 

38.525 

38.715 

38.902 

39.087 

119.831 

123.674 

127.536 

131.417 

135.316 

209,762 

210.815 

211.844 

212.853 

213.840 

176.475 

177.389 

178,282 

179.156 

180.011 

111.363 

115.206 

119.068 

122.949 

126.848 

178.827 

179.678 

180.511 

181.327 

182.128 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

39.269 

39.449 

39.627 

39.802 

39.975 

139.234 

143.170 

147.124 

151.095 

155.084 

214.807 

215.756 

216.686 

217.599 

218.495 

180.848 

181.668 

182.471 

183.259 

164.032 

130.766 

134,702 

138.656 

142.627 

146.616 

182.913 
183.684 
184.440 
185.184 

185.914 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

40.145 

40.312 

40.476 

40.637 

40.793 

159.090 

163.113 

167.153 

171.208 

175.280 

219.376 

220.241 

221.091 

221.928 

222.750 

184.791 

185.536 

166.268 

186.987 

187.694 

150.622 

154.645 

158.684 

162.740 

166.812 

186.632 

187,338 

188.032 

188.715 

189.388 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

40.944 

41.090 

41.230 

41.363 

41.488 

179.367 

183.468 

187.584 

191.714 

195.857 

223.560 

224.356 

225.140 

225.912 

226.672 

188.390 

189.074 

189.747 

190.409 

191.062 

170.899 

175.000 

179.116 

183.246 

187.389 

190.050 

190.702 

191.345 

191.978 

192.601 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

41.604 
41.711 
41 .807 
41.891 
41.962 

200.011 

204.177 

208.353 

212.538 

216.731 

227.421 

228.158 

228.884 

229.600 

230.304 

191.704 

192.337 

192.961 

193.576 

194.183 

191.543 

195,709 

199.885 

204.070 

208.263 

193.217 

193.823 

194.421 

195,012 

195.594 

5600 

5700 

5800 

5900 

6000 

6200 

6400 

6600 

6800 

7000 

42.096 

42.194 

42.251 

42.266 

42.239 

225.137 

233.567 

242.012 

250.465 

258.916 

231.683 

233.021 

234.320 

235.582 

236.807 

195.370 

196.526 

197.652 

198.749 

199.819 

216.669 

225.099 

233.544 

241.996 

250.448 

196.736 

197.849 

198.935 

199.994 

201.028 

6200 

6400 

6600 

6800 

7000 

7200 

7400 

7600 

7800 

8000 

42.169 

42.060 

41.914 

41.733 

41.520 

267.357 

275.781 

284.179 

292.544 

300.870 

237.996 

239.150 

240.269 

241.356 

242.410 

200.863 

201.882 

202.878 

203.850 

204.801 

258.889 

267.313 

275.711 

284.076 

292.402 

202.039 

203.026 

203.992 

204.936 

205.860 

7200 

7400 

7600 

7800 

8000 
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-TABLE 1X21. 

• Concluded. 




T 

K 

Cp° 

j/mol-K 

kJ/mol 

S°(T) 

J/mol-K 

4G°Cn-H°(0»/T 

J/mol-K 

H°(T) 

kJ/mol 

•G°mrr 

J/mol-K 

T 

K 

8200 

8400 

8600 

8800 

9000 

41.279 

41.011 

40.721 

40.411 

40.084 

309.150 

317.380 

325.553 

333.667 

391.717 

243.432 

244.424 

245.385 

246.318 

247.223 

205.731 
206.691 
207 .530 
208 . 901 
209.259 

300.682 

308.912 

317.085 

325.199 

333.299 

206.764 
207 .699 
208.515 
209 . 369 
210.195 

8200 

8400 

8600 

8800 

9000 

9200 

9400 

9600 

9800 

100Q0 

39.743 

39,390 

39.026 

38.656 

38.280 

399.700 

357.613 

365.955 

373.223 

380.917 

248.100 

248.951 

249.776 

250.577 

251.359 

210.089 

210.907 

211.708 

212.993 

213.263 

391.232 

399.195 

356.987 

369.755 

372.999 

211.010 
211 .808 
212.590 
213.357 
219.110 

9200 

9400 

9600 

9800 

10000 

10500 

11000 

11500 

12000 

12500 

37 .326 
36.372 
35,437 
34.533 
33.669 

399.819 

918.293 

936.199 

453.685 

970.739 

253.199 
259.913 
256.510 
257 .998 
259.391 

215.121 

216.891 

218.580 

220.191 

221.732 

391.351 

909.775 

927.726 

995.217 

962.266 

215.928 

217.661 

219.316 

220.897 

222.909 

10500 

11000 

11500 

12000 

12500 

13000 

13500 

14000 

14500 

15000 

32.853 

32.086 

31.369 

30.703 

30.084 

987.362 

503.595 

519.956 

539.972 

550.167 

260.695 

261.920 

263.079 

269.163 

265.193 

223.206 
229.617 
225.970 
227 .268 
228.516 

478.899 

995.126 

510.988 

526.504 

541.699 

223.857 

225.299 

226.575 

227.853 

229.080 

13000 

13500 

14000 

14500 

15000 

15500 

16000 

16500 

17000 

17500 

29.511 

28.979 

28.487b 

28.030 

27,605 

565.063 
579.689 
599.099 
608 . 177 
622.089 

266.17 0 
267.099 
267 .983 
268.826 
269.633 

229.715 

230.869 

231.980 

233.051 

239.085 

556.595 

571.216 

585.581 

599.709 

613.616 

230.261 

231.398 

232.993 

233.599 

239.569 

15500 

16000 

16500 

17000 

17500 

18000 

18500 

19000 

19500 

20000 

27.211 

26.845 

26.507 

26.197 

25.915 

635.787 

699.300 

662.637 

675.812 

688.838 

270.905 
271.195 
271.857 
272.591 
27 3.201 

235.083 

236.098 

236.981 

237.889 

238.759 

627.319 

640.832 

654.169 

667.344 

680.370 

235.559 
236.506 
237 .927 
238.318 
239.182 

18000 

18500 

19000 

19500 

20000 
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TABLE IX.22. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR He 


T 

C P° 

H°(D*H°(0) 

S°(T) 

K 

J/mol-K 

kJ/mo! 


0 

0.000 

0.000 

0.000 

20Q 

20.786 

4.157 

117.854 

293.15 

20.786 

6.197 

126 . 154 

300 

20.786 

6.236 

126.282 

400 

20.786 

8.315 

132.262 

500 

20.786 

10.393 

136.900 

600 

20.786 

12.472 

140.690 

700 

20.786 

14.550 

143.894 

800 

20.786 

16,629 

146.670 

900 

20.786 

18 .708 

149.118 

1000 

20.786 

20.786 

151.308 

1100 

20.786 

22.865 

153.290 

1200 

20.786 

24.944 

155.098 

1300 

20.786 

27.022 

156.762 

1400 

20.786 

29.101 

158.302 

1500 

20.786 

31.179 

159.736 

1600 

20.786 

33.258 

161.078 

1700 

20.786 

35.337 

162.338 

1800 

20.786 

37 .415 

163.526 

1900 

20.786 

39.494 

164.650 

2000 

20.786 

41 .573 

165.716 

2100 

20.786 

43.651 

166 .730 

2200 

20.786 

45.730 

167.697 

2300 

20.786 

47.808 

168 .621 

2400 

20.786 

49.887 

169.506 

2500 

20.786 

51.966 

170.355 

2600 

20.786 

54.044 

171.170 

2700 

20.786 

56.123 

171.954 

2300 

20.786 

58.202 

172.710 

2900 

20.786 

60.280 

173.440 

3000 

20.786 

62.359 

174.144 

3100 

20.786 

64.437 

174.826 

3200 

20.786 

66.516 

175.486 

3300 

20.786 

68.595 

176 .126 

3400 

20.786 

70.673 

176.746 

3500 

20.786 

72.752 

177.349 

3600 

20.786 

74,831 

177 .934 

3700 

20.786 

76.909 

178.504 

3800 

20.786 

78.988 

179.058 

3900 

20.786 

81.066 

179.598 

4000 

20.786 

83.145 

180.124 

4100 

20 , 786 

85.224 

180 .638 

4200 

20.786 

87.302 

181 . 138 

4300 

20.786 

89.381 

181.628 

4400 

20.786 

91.460 

182.105 

4500 

20.786 

93.538 

182.573 

4600 

20.786 

95.617 

183.029 

4700 

20.786 

97.695 

183,476 

4800 

20.786 

99.774 

183,914 

4900 

20.786 

101.853 

184.343 

5000 

20.786 

103.931 

184.763 

5100 

20.786 

106.010 

185.174 

5200 

20.786 

108.089 

185.578 

5300 

20.786 

110.167 

185.974 

5400 

20.786 

112.246 

186.362 

5500 

20.786 

114.325 

186.744 

5600 

20.786 

116.403 

187.118 

5700 

20.786 

118.482 

187.486 

5800 

20.786 

120,560 

187.848 

5900 

20.786 

122.639 

188.203 

6000 

20.786 

124.718 

188.552 

6200 

20.786 

128.875 

189.234 

6400 

20.786 

133. 032 

189.894 

6600 

20.786 

137.189 

190.533 

6800 

20.786 

141.346 

191.154 

7000 

20.786 

145.504 

191.757 

7200 

20.786 

149.661 

192.342 

7400 

20.786 

153.818 

192.912 

7600 

20.786 

157.975 

193.466 

7800 

20.786 

162.133 

194.006 

8000 

20.787 

166.290 

194.532 


-{G 0 fT)-H°(0)KT 


-G°(T)/T 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-6.197 

INFINITE 

0 

97.068 

-2.040 

128.055 

200 

105.367 

0.000 

126.154 

298 . 15 

105.496 

0.038 

126.154 

300 

111.476 

2.117 

126.969 

400 

116.114 

4.196 

128.509 

500 

119.904 

6.274 

130.233 

600 

123.108 

8.353 

131.962 

700 

125.884 

10.432 

133.631 

800 

128 .332 

12.510 

135.218 

900 

130.522 

14.589 

136 .720 

1000 

132.503 

16.667 

138.137 

1100 

134.312 

18.746 

139.476 

1200 

135.976 

20.825 

140.743 

1300 

137.516 

22.903 

141.943 

1400 

138.950 

24.982 

143.082 

1500 

140 .292 

27.061 

144.165 

1600 

141.552 

29.139 

145.197 

1700 

142.740 

31.218 

146.183 

1800 

143.864 

33.296 

147.126 

1900 

144.930 

35.375 

148.029 

2000 

145.944 

37.454 

148.895 

2100 

146.911 

39.532 

149.728 

2200 

147.835 

41.611 

150.530 

2300 

148.720 

43.690 

151 .302 

2400 

149.568 

45.768 

152 , 047 

2500 

150.384 

47.847 

152.767 

2600 

151 .168 

49.926 

153.463 

2700 

151.924 

52.004 

154.137 

2800 

152.653 

54.083 

154.791 

2900 

153.358 

56.161 

155,424 

3000 

154 . 040 

58.240 

156.039 

3100 

154.700 

60.319 

156.636 

3200 

155.339 

62.397 

157.217 

3300 

155.960 

64.476 

157.783 

3400 

156.562 

66.555 

158.333 

3500 

157.148 

68.633 

158.869 

3600 

157.717 

70.712 

159.392 

3700 

158.272 

72.790 

159,903 

3800 

158,812 

74.869 

160.401 

3900 

159.338 

76.948 

160.887 

4000 

159.851 

79.026 

161.363 

4100 

160.352 

81.105 

161.828 

4200 

160.841 

83.184 

162.283 

4300 

161.319 

85.262 

162.728 

4400 

161.786 

87.341 

163.163 

4500 

162.243 

89.419 

163.590 

4600 

162.690 

91.498 

164.009 

4700 

163.128 

93.577 

164.419 

4800 

163.556 

95.655 

164 .821 

4900 

163.976 

97.734 

165.216 

5000 

164.388 

99.813 

165.603 

5100 

164.792 

101.891 

165.983 

5200 

165.188 

103.970 

166.357 

5300 

165.576 

106.048 

166.724 

5400 

165.957 

108.127 

167.084 

5500 

166.332 

110.206 

167.439 

5600 

166 .700 

112.284 

167.787 

5700 

167.061 

114.363 

168.130 

5800 

167.417 

116.442 

168.467 

5900 

167.766 

118.520 

168.799 

6000 

168.448 

122.677 

169.447 

6200 

169 .108 

126 .835 

170.076 

6400 

169.747 

130.992 

170.686 

6600 

170.368 

135.149 

171.279 

6800 

170.970 

139.306 

171 .856 

7000 

171.556 

143.463 

172.417 

7200 

172.125 

147.621 

172.963 

7400 

172.680 

151.778 

173.495 

7600 

173.220 

155.935 

174.014 

7800 

173.746 

160.092 

174.521 

8000 
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TABLE 1X22. - Corwluded. 


T 

K 

c p 

J/mol-K 

H°(T)-H°(0) 

kJ/mol 

S°fT) 

J/mol-K 

-{G°(T)-H°(0 ))n 
J/mol-K 

H°fT) 

kj/mo) 

-G°(T)/T 

J/mol-K 

8200 

8400 

5600 

8800 

9000 

20.787 
20.787 
20 -786 
20.786 
20.786 

170.447 
174.604 
178.762 
182.919 
187 .076 

195.045 

195.546 

196.035 

196.513 

196.980 

174.259 

174.760 

175.249 

175.727 

176.194 

164.250 

168.407 

172.564 

176.722 

180.879 

175.015 

175.498 

175.970 

176.431 

176.883 

9200 

9400 

9600 

9800 

10000 

20.786 

20.786 

20.786 

20.786 

20.786 

191.234 

195.391 

199.548 

203.705 

207.862 

197 .437 
197.884 
198.322 
198.751 
199.171 

176 .651 
177.098 
177.536 
177.964 
178.384 

185 . 036 
189.193 
193.351 
197.508 
201.665 

177.325 

177.757 

178.181 

178.597 

179.004 

10500 

11000 

11500 

12000 

12500 

20.786 
20.756 
20.786 
20 .786 
20.786 

218.255 
228 .648 
239 . 041 
249.434 
259.827 

200.185 

201.152 

202.076 

202.960 

203.809 

179,398 

180.365 

181.289 

182.174 

183.023 

212.058 

222.451 

232.843 

243.236 

253.629 

179.989 
180.929 
181 .828 
182.690 
183.518 

13000 

13500 

14000 

14500 

15000 

20.787 

20.788 

20.789 
20.791 
20.793 

270.220 

280.613 

291.007 

301.402 

311.798 

204.624 
205.408 
‘206 . 164 
206.894 
207.599 

183.838 

184.622 

185.378 

186.105 

186.812 

264.022 

274.416 

284.810 

295.205 

305.601 

184.315 

185,081 

185,821 

186.535 

187.226 

15500 

16000 

16500 

17000 

17500 

20.796 

20.801 

20.806 

20.813 

20.822 

322.195 

332.595 

342.996 

353.401 

363.810 

208.281 

208.941 

209.581 

210.202 

210.806 

187.494 

188.154 

188.794 

189.414 

190.017 

315.998 
326.397 
336.799 
347 .203 
357 .612 

187.894 

188.541 

189.169 

189.779 

190.371 

18000 

18500 

19000 

19500 

20000 

20.833 
20.847 
20.863 
20.883 
20 .907 

374.223 

384.643 

395.070 

405.507 

415.954 

211.393 

211.964 

212.520 

213.062 

213.591 

190.602 

191.172 

191.727 

192,267 

192.793 

368.026 

378.445 

388.873 

399.309 

409.757 

190.947 

191.507 

192.053 

192.585 

193.103 


T 

K 

8200 

8400 

8600 

8800 

9000 

9200 

9400 

9600 

9800 

10000 

10500 

nooo 

11500 

12000 

12500 

13000 

13500 

14000 

14500 

15000 

15500 

16000 

16500 

17000 

17500 

18000 

18500 

19000 

19500 

20000 
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TABLE IX.23. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Htfcr.Q 


T 


< 

« 0 

H°(T)-H°(0) 

S°(T) 

K 


J/moi-K 

kJ/mol 


Q 


0 

. 000 

0 

. 000 

0 

. 000 

200 


27 

.275 

4 

.291 

55 

.022 

234 , 

.29 

28 

.485 

5 

.246 

59 

.428 

234 . 

29 

28 

.476 

7 

.541 

69 

.225 

298 . 

15 

27 

.975 

9 

. 344 

76 

.030 

300 


27 

.961 

9 

.395 

76 

.203 

400 


27 

.412 

12 

.161 

84 

.163 

500 


27 

.176 

14 

.888 

90 

.250 

600 


27 

.139 

17 

.602 

95 

.198 

700 


27 

.292 

20 

. 322 

99. 

.390 

800 


27 

.580 

23 

. 065 

103, 

.052 

900 


27 

.895 

25 

.838 

106 , 

.319 

1000 


28 

.211 

28. 

.644 

109, 

.274 

1100 


28 

.524 

31 , 

.481 

111, 

.978 

1200 


28. 

836 

34. 

.349 

114. 

,473 

1300 


29 , 

.149 

37 . 

.248 

116. 

,793 

1400 


29. 

.464 

40. 

,179 

118, 

,965 

1500 


29. 

779 

43. 

141 

121 . 

009 

1600 


30. 

093 

46 . 

134 

122. 

940 

1700 


30. 

407 

49. 

159 

124 . 

774 

1800 


30. 

719 

52. 

216 

126. 

521 

1900 


31 . 

031 

55. 

303 

128. 

190 

2000 


31 . 

348 

58. 

422 

129. 

790 


-(G <, (T)-H o (0)}/T 

H°(T) 

•G°0yr 

T 

J/mol-K 

kJ/mot 

J/mol-K 

K 

0.000 

“9.343 

INFINITE 

0 

33.568 

-5.052 

80.283 

200 

37.037 

-4.097 

76.915 

234.29 

37.037 

“1.802 

76.915 

234.29 

44.691 

0.001 

76.028 

298 . 15 

44.885 

0.052 

76 . 028 

300 

53.760 

2.818 

77 .118 

400 

60.473 

5.545 

79 .159 

500 

65.861 

8.259 

81 .432 

600 

70.359 

10 . 979 

83.706 

700 

74.221 

13.722 

85.900 

800 

77.609 

16.495 

87.990 

900 

80.630 

19.301 

89.973 

1000 

83.359 

22.138 

91.852 

1100 

85.849 

25.006 

93.635 

1200 

88.141 

27 .905 

95.328 

1300 

90.266 

30.836 

96.940 

1400 

92.248 

33.798 

98.477 

1500 

94.107 

36 .791 

99.946 

1600 

95.857 

39.816 

101.353 

1700 

97.512 

42.873 

102.703 

1800 

99.084 

45.960 

104.001 

1900 

100.579 

49.079 

105.251 

2000 
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T 

K 


0 

200 

298.15 

300 

c r* 386 . 7 5 

386.75 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1600 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2600 

2500 

26 00 
2700 
2800 
2900 
3000 

3100 

3200 

3300 

3600 

3500 

3600 

3700 

3800 

3900 

6000 

6100 

6200 

6300 

6600 

6500 

6600 

6700 

6800 

6900 

5000 

5100 

5200 

5300 

5600 

5500 

5600 

5700 

5800 

5900 

6000 


TABLE IX.24. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR y w > *> 


J/mol-K 

0.000 

51.560 

56.660 

56.511 

61.519 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 


79. 

555 

79. 

555 

79. 

555 

79. 

555 

79. 

555 

79 . 

555 

79. 

555 

79. 

555 

79. 

555 

79. 

555 

79. 

,555 

79. 

.555 

79, 

, 555 

79, 

.555 

79 

.555 

79 

.555 

79 

.555 

79 

.555 

79 

.555 

79 

.555 

79 

.555 

79 

. 555 

79 

.555 

79 

.555 

79 

.555 


79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 

79.555 


H o (T)-H°(0) 

kJ/mol 

0.000 

7.979 

13.196 

13.297 

18.286 

33 . 969 
35. 006 
62.959 

50.915 

58.870 

66.826 

76.781 

82.737 

90 .692 
98.668 
106.603 
116.559 
122.516 

130.670 

138.625 
166 .381 
156.336 
162.292 

170.267 
178.203 

186.158 

196.116 
202 . 069 

210.025 
217 .980 
225.936 
233.891 
261.867 

269.802 

257.758 

265.713 

273.669 

281.626 

289.580 

297.535 

305.691 

313.666 

321.602 

329.357 

337.313 

365,268 

353.226 

361.179 

369.135 

377.090 

385.066 

393.001 

600.957 

608.912 
616 .868 
626.823 
632.779 
660.736 

668.690 

656.665 

666.601 

672.556 

680.512 


S°(T) 

J/mol-K 

0.000 

96.950 

116.139 

116.676 

131.061 

171.565 

176.225 

191.977 

206.682 

218.765 

229.368 

238.739 

267.121 

256.703 

261.625 

267.993 

273.889 

279.377 

286.512 
289.335 
293 . 882 
298.183 
302.266 

306.165 
309.866 
313.333 
316 .769 
320.016 

323.136 

326 .139 
329.032 
331.826 
336.521 

337.129 
339.655 
342 . 103 
366.678 
366.786 

369.025 

351.205 

353.327 

355.393 

357.607 

359.372 
361.289 
363.161 
366.990 
366 .778 

368.526 

370.237 

371.912 

373.552 

375.159 

376.735 

378.280 

379.795 

381.282 

382.762 

386.175 

385.583 

386.967 

388.327 

389.666 


-{C o (T)-H o (0)}/T 

J/mol-K 

0.000 

55.055 

71.879 

72.153 

83.766 


83.766 

86.716 

106.059 

121.626 

136.665 

165.836 

155.669 

166,386 

172.256 

179.619 

185.991 

192.061 

197.701 

202.968 

207.908 

212.559 

216.956 

221.118 

225.075 
228 .865 

232.666 
235.888 
239.189 

262.358 

265.605 

268.361 

251.172 

253.905 

256.568 

259.106 

261.586 
263.987 
266.320 

268.587 
270.790 
272.936 
275.022 
277.057 

279.061 

280.976 

282.866 

286.712 

286.515 

288.279 
290 . 005 

291.696 
293.368 

296.968 

296.556 
298 . 113 
299.660 
301.138 
302.608 

306.052 

305.670 

306.863 

308.233 

309.579 


H °(T> 
kJ/mol 

-13.196 

-5.217 

0.000 

0.101 

5.088 

20.753 

21.808 

29.763 

37.719 

65.676 

53.630 

61.585 

69.561 

77.696 

85.652 

93.607 

101.363 

109.318 

117 .276 
125.229 
133.185 

161.160 
169.096 

157.051 

165.007 

172.962 

180.918 

188.873 

196.829 
206.786 
212 .760 
220.695 
228.651 

236.606 

266.562 

252.517 

260.673 

268.628 

276.386 

286.339 

292.295 

300.250 

308.206 

316.161 

326.117 

332.072 

360.028 

367.983 

355.939 

363.896 

371.850 

379.805 

387.761 

395.716 
603.672 

611 .627 

619.583 
627 .538 

635.696 

463.669 

451.405 

459.360 

467.316 


-G°(T)/T 

J/mol-K 

INFINITE 

121.035 

116.139 

116.140 
117 .884 

117.884 

119.706 

132.451 

143.618 

153.497 

162.331 

170.311 

177.580 

184.252 
190.416 

196.141 
201.487 
206 .499 

211.216 

215.671 
219 .891 
223.899 

227.716 

231.359 
234.843 
238 . 182 

241.386 
244.467 

247 .433 
250.293 
253.054 
255.722 
258 . 304 

260.805 
263.230 

265.583 
267 .869 
270.090 

272.252 
274.357 
276 .407 
278.406 
280.356 

282.259 

284.118 
285.935 
287 .711 
289 • 448 

291 . 148 
292.813 
294 . 443 
296 . 041 

297 .607 

299 . 143 
300.651 
302.130 
303.582 
305.008 

306 .409 
307 .785 
309.139 
310.469 
311.778 


T 

K 

0 

200 

298.15 

300 

386.75 

386.75 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 
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TABLE IX.25. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Kfcr.f) 


T 


< 

0 

"'p 

H°(T)-H°(0) 

S°(T) 

K 


J/mol*K 

KJ/mol 

J/mol-K 

0 


0 

. 000 

0.000 

0 

.000 

200 


26 

.820 

4.324 

53 

.469 

298 , 

.15 

29 

.600 

7.088 

64 

.680 

300 


29 

.688 

7.143 

64 

,863 

336. 

,86 

32 

.129 

8.278 

68 

.429 

336. 

.66 

32 

.129 

10.599 

75 

.319 

400 


31 

.544 

12.609 

80 

.790 

500 


30 

.733 

15.721 

87 

.738 

600 


30 

.154 

18.763 

93 

.286 

700 


29 

.848 

21.761 

97 

.908 

800 


29 

.836 

24.743 

101 , 

.889 

900 


30, 

.128 

27 .738 

105 

.417 

1000 


30, 

.729 

30.779 

108, 

,620 

1100 


31 , 

,642 

33.895 

111 . 

,589 

1200 


32. 

,868 

37 .118 

114, 

.39 3 

1300 


34. 

410 

40.479 

117. 

082 

1400 


36. 

267 

44.010 

119. 

698 

1500 


38. 

440 

47.743 

122. 

273 

1600 


40. 

929 

51.709 

124. 

831 

1700 


43. 

734 

55.939 

127. 

395 

1800 


46. 

856 

60.466 

129. 

982 

1900 


50. 

294 

65.321 

132. 

606 

2000 


54. 

050 

70.535 

135. 

280 

2100 


58. 

122 

76.141 

138 . 

014 

2200 


62. 

512 

82,170 

140. 

818 


-{G o (T)-H”( 0 ))/r 

H°a> 

-G°(Tyr 

T 

JAnol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-7.088 

INFINITE 

0 

31 . s 4 f 

-2.764 

67.287 

200 

40.907 

0.000 

64.680 

298.15 

41 . 054 

0.055 

64.681 

300 

43.855 

1.190 

64.897 

336.86 

43.855 

3.511 

64.897 

336 . 86 

49.268 

5.521 

66 .988 

400 

56.296 

8.633 

70.472 

500 

62. 014 

11.675 

73.827 

600 

66 .821 

14.673 

76.946 

700 

70.961 

17.655 

79.821 

800 

74.597 

20.650 

82.472 

900 

77.841 

23.691 

84.929 

1000 

80.776 

26.807 

87.219 

1100 

83.461 

30.030 

89.368 

1200 

85 . 945 

33.391 

91.397 

1300 

88.263 

36.922 

93.325 

1400 

90 . 444 

40.655 

95.170 

1500 

92.514 

44.621 

96.944 

1600 

94,490 

48.851 

98.659 

1700 

96.390 

53.378 

100.328 

1800 

98.227 

58.233 

101.957 

1900 

100.012 

63.447 

103.556 

2000 

101.756 

69.053 

105.132 

2100 

103.468 

75.082 

106.690 

2200 
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TABLE IX.26. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Kr 


T 

c° 

H°(T)*H°(0) 

S°(T) 

-{G°(T>H°(0)}n' 

H°(T) 

K 

J/mol-K 

U/mol 

J/mol-K 

J/mol*K 

kJ/mo) 

0 

200 

298 .15 
300 
400 
500 

0 .000 
20.786 
20.786 
20.786 
20.786 
20.786 

0.000 

4.157 

6.197 

6.236 

8.315 

10.393 

Q.000 
155.787 
164.086 
164.215 
170 . 195 
174.833 

0.000 
135.001 
143.300 
143.429 
149.409 
154 . 047 

-6.197 

-2.040 

0.000 

0.038 

2.117 

4.196 

6 DO 
700 
800 
900 
1000 

20.786 

20.786 

20.786 

20.786 

20.786 

12.472 

14.550 

16.629 

18.708 

20.786 

178.623 

181.827 

184.603 

187.051 

189.241 

157.837 

161.041 

163.817 

166.265 

168.455 

6.274 

8.353 

10.432 

12.510 

14.589 

1100 

1200 

1300 

1400 

1500 

20.786 

20.786 

20.786 

20.786 

20.786 

22.865 
24.944 
27 .022 
29.101 
31.179 

191.222 

193.031 

194.695 

196.235 

197.669 

170.436 
172.245 
173.908 
175.449 
L76 .883 

16.667 

18.746 

20.825 

22.903 

24.982 

1600 

1700 

1800 

1900 

2000 

20.786 
20.786 
20.786 
20.786 
20 .786 

33.258 

35.337 

37.415 

39.494 

41.573 

199.011 

200.271 

201.459 

202.583 

203.649 

178.224 

179.485 

180.673 

181.797 

182.863 

27.061 

29.139 

31.218 

33.296 

35.375 

2100 

2200 

2300 

2400 

2500 

20.786 

20.786 

20.786 

20.786 

20.786 

43.651 

45.730 

47.808 

49.887 

51.966 

204.663 

205.630 

206.554 

207.439 

208.287 

183.877 
184.844 
185.768 
186 .653 
187 .501 

37.454 

39.532 

41.611 

43.690 

45.768 

2600 
27 00 
2800 
2900 
3000 

20.786 
20.786 
20.786 
2Q .786 
20.786 

54.044 

56.123 

58.202 

60.280 

62.359 

209.103 

209.887 

210.643 

211.372 

212.077 

188.316 

189.101 

189.857 

190.586 

191.291 

47.847 
49 .926 
52.004 
54.083 
56.161 

3100 

3200 

3300 

3400 

3500 

20.786 

20.786 

20.786 

20.786 

20.786 

64 . 437 
66.516 
68.595 
70.673 
72.752 

212.759 

213.419 

214.058 

214.679 

215.281 

191.972 

192.632 

193.272 

193.893 

194.495 

58.240 

60.319 

62.397 

64.476 

66.555 

3600 

3700 

3800 

3900 

4000 

20.786 

20.786 

20.786 

20.786 

20.786 

74.831 
76.909 
78.988 
81 . 066 
83.145 

215.867 

216,436 

216.991 

217.531 

218.057 

195.081 

195.650 

196.205 

196.744 

197.271 

68 .633 
70.712 
72.790 
74.869 
76.948 

4100 

4200 

4300 

4400 

4500 

20.786 
20.786 
20.786 , 
20.786 
20 .786 

85.224 
87.302 
89.381 
91 .460 
93.538 

218.570 
219.071 
219.560 
220 . 038 
220.505 

197.784 

198.285 

198.774 

199.252 

199.719 

79.026 

81.105 

83.184 

85.262 

87.341 

4600 

4700 

4800 

4900 

5000 

20.786 
20.786 
20 .786 
20.786 
20.786 

95.617 

97.695 

99.774 

101.853 

103.931 

220.962 

221.409 

221,847 

222.275 

222.695 

200.176 

200.623 

201.061 

201.489 

201.909 

89.419 

91.498 

93.577 

95.655 

97.734 

5100 

5200 

5300 

5400 

5500 

20.786 

20.1786 

20.786 

20.786 

20.786 

106 . 010 
108 . 089 
110.167 
112.246 
114.325 

223.107 

223.511 

223.907 

224.295 

224.676 

202.321 

202.724 

203.120 

203.509 

203.890 

99.813 

101.891 

103.970 

106.048 

108.127 

5600 

5700 

5800 

5900 

6000 

20.786 
20 .786 
20.786 
20.786 
20.786 

116 .403 
118.482 
120.560 
122.639 
124.718 

225.051 

225.419 

225.780 

226.136 

226.485 

204.265 

204.633 

204.994 

205.349 

205.699 

110.206 

112.284 

114.363 

116.442 

118.520 

6200 

6400 

6600 

6800 

7000 

20.913 
20.940 
20.909 
20.850 
20 .782 

128.890 

133.076 

137.262 

141-438 

145.601 

227 .169 
227 .834 
228.478 
229 .101 
229 .704 

206.380 
207 .041 
207 .680 
208 . 301 
208.904 

122.692 

126.879 

131.064 

135.241 

139.404 

7200 

7400 

7600 

7800 

8000 

20.719 

20.667 

20.632 

20.614 

20.613 

149.751 

153.890 

158.019 

162.144 

166.266 

230.289 
230.856 
231 .407 
231.942 
232.464 

209 . 490 
210.060 
210.615 
211.155 
211.681 

143.554 

147.692 

151.822 

155.946 

160.068 


-G°(T)/T 

JAnol-K 

INFINITE 
165.988 
164 . 086 
164 . 087 
164.902 
166.442 

168 .166 
169.894 
171.563 
173.151 
174.652 

176.070 
177 .409 
178.676 
179.876 
181.015 

182.098 

183.130 

184.116 

185.058 

185.962 

186 .828 
187 .661 
188.462 
189.235 
189.980 

190.700 

191.396 

192.070 

192.723 

193.357 

193.972 
194 . 569 
195.150 
195.715 
196.266 

196 .802 
197.325 
197.835 
198.334 
198.820 

199.296 
199.760 
200.215 
200 .660 
201.096 

201.523 
201 .942 
202.352 
202.754 
203.149 

203.536 
203.916 
204.290 
204 .656 
205.017 

205.371 
205 .720 
206 . 063 
206.400 
206.732 

207 .380 
208 . 009 
208 .619 
209 .213 
209 .790 

210.351 
210.898 
211.430 
211 .949 
212.456 


T 

K 

0 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

6200 

6400 

6600 

6800 

7000 

7200 

7400 

7600 

7800 

8000 
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TABLE IX.26. - Concluded. 


T 

c p° 

H°{T)-H°(0) 

S°(T) 

K 

J/mol-K 

kJ/moi 

J/mol-K 

8200 

20.628 

170.390 

232.973 

8400 

20.658 

174.518 

233.471 

8600 

20.701 

178.654 

233.957 

8800 

20.753 

182.799 

234.434 

9000 

20.813 

186.956 

234.901 

9200 

20.880 

191.125 

235.359 

9400 

20.952 

195.308 

235.809 

9600 

21.028 

199.506 

236.251 

9800 

21.107 

203.720 

236.685 

10000 

21.189 

207.949 

237.112 

10500 

21.411 

218.598 

238.151 

11000 

21.667 

229.366 

239.153 

11500 

21.952 

240.275 

240.123 

12000 

22.390 

251 .363 

241 . 067 

12500 

22.927 

262.686 

241.991 

13000 

23.631 

274.318 

242.903 

13500 

24.538 

286.351 

243.812 

14000 

25.676 

298.894 

244.724 

14500 

27.067 

312.069 

245.648 

15000 

28.720 

326 .005 

246.593 

15500 

30.634 

340.833 

247.565 

16000 

32.790 

356 .679 

248 . 571 

16500 

35.156 

373.658 

249 .616 

17000 

37.680 

391 .862 

250.703 

17500 

40.293 

411.353 

251.833 

18000 

42.905 

432.155 

253.004 

13500 

45.407 

454.240 

254.214 

19000 

47.666 

477.521 

255.456 

19500 

49.531 

501.840 

256.719 

20000 

50.825 

526 .957 

257 .991 


*tG°(T)-H e <0 )}/T 

H°(T) 

-G°(T)n 

T 

J/mol-K 

kJ/mo! 

J/mol-K 

K 

212.194 

164.192 

212.950 

8200 

212.695 

168.321 

213.432 

8400 

213.184 

172.457 

213.904 

8600 

213.661 

176.602 

214.365 

8800 

214.128 

180.758 

214.817 

9000 

2X4.584 

184.928 

215.258 

9200 

215.031 

189,111 

215.691 

9400 

215.469 

193.309 

216.114 

96 00 

215.897 

197.522 

216 .530 

9800 

216.317 

201.752 

216.937 

10000 

217.333 

212.401 

217.923 

10500 

218.302 

223.168 

218.865 

11000 

219.230 

234.077 

219.768 

11500 

220.120 

245.166 

220.636 

12000 

220.976 

256.489 

221.472 

12500 

221.802 

268.121 

222.279 

13000 

222.600 

280.154 

223.059 

13500 

223.374 

292.697 

223.817 

14000 

224.126 

305.872 

224.554 

14500 

224.859 

319.807 

225.273 

150Q0 

225.576 

334.635 

225.976 

15500 

226 .279 

350.482 

226 .666 

16000 

226.970 

367.461 

227.346 

16500 

227.652 

385.665 

228.017 

17000 

228.327 

405.156 

228.681 

17500 

228.996 

425.957 

229.340 

18000 

229.661 

448.042 

229.996 

18500 

230.323 

471.324 

230.650 

19000 

230.984 

495.643 

231 . 302 

19500 

231.643 

520.760 

231.953 

20000 
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TABLE IX.27. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR U(cr,l) 


T 

K 

0 

200 

298.15 

300 

400 

453.69 

c p° 

J/mol-K 

0.000 

21.552 

24.860 

24.881 

27.584 

29.769 

kJ/mol 

0,000 

2.343 

4.632 

4.678 

7.280 

8.819 

s°CO 

0.000 

19.853 

29.120 

29.274 

36.742 

40.347 

^g°0>h°(0)KT 

J/mol*K 

0.000 

8.136 

13.584 

13.680 

18.541 

20.910 

H°fO 

kJ/mol 

-4.632 
-2.289 
0 . 000 
0.046 
2.648 
4.187 

-G°mn- 

INFINITE 

31.296 

29.120 

29.120 

3D. 121 

31.119 

T 

K 

0 

200 
298.: 
300 
400 
453. i 

453.69 

500 

30.375 

30.071 

11.819 

13.218 

46 .960 
49.897 

20.910 

23.461 

7.187 

8.586 

31.119 

32.725 

453. i 
500 

600 

700 

800 

900 

1000 

29.584 

29.248 

29.017 

28.870 

28.795 

16 .199 
19.140 
22.052 
24.946 
27.829 

55.334 

59.867 

63.757 

67.165 

70.202 

28.335 

32.525 

36.191 

39.447 

42.374 

11.567 

16.508 

17.620 

20.316 

23.197 

36 .055 
39 . 142 
41 . 981 
44.594 
47.006 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

28.785 
28.836 
28.945 
29.111 
29 .334 

30.707 
33.588 
36.476 
39 . 379 
42.300 

72.946 

75.452 

77.764 

79.915 

81.931 

45.030 
47 .462 
49.706 
51.787 
53.730 

26.075 
28.956 
31.844 
34.747 
37 .668 

49.241 
51.322 
53.269 
55.096 
56 .818 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

29.611 

29.942 

30.328 

30.767 

31.260 

45.247 

48.224 

51.237 

54.292 

57.393 

83.832 
85.637 
87.359 
89 . 011 
90.601 

55.553 

57.270 

58.894 

60.436 

61.905 

40.615 
43.592 
46 .605 
49.660 
52.761 

58.448 
59.995 
61 .467 
62.874 
64.221 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

31.806 

32.406 

33.058 

33.764 

34.522 

60.546 
63.756 
67 .028 
70 . 369 
73.783 

92.139 
93.633 
95.087 
96.509 
97 .902 

63.308 

64.653 

65.944 

67.188 

68.389 

55.914 

59.124 

62.396 

65.737 

69.151 

65.514 
66.758 
67 .958 
69.118 
70.242 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2500 

2900 

3000 

35.334 

36.198 

37.115 

38.084 

39.107 

77.275 
80.851 
84.517 

88.276 
92.135 

99.272 
100 .622 
101 .954 
103.274 
104.582 

69.551 

70.677 

71.770 

72.834 

73.870 

72.643 
76.219 
79.885 

83.644 
87.503 

71.332 

72.392 

73.424 

74.431 

75.414 

2600 

2700 

2800 

2900 

3000 
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TABLE IX.2B. ■ THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Mg(cr,») 


T 

c p ° 

H°(T).H°(0) 

s # m 

K 

J/mol-K 

kJ/moJ 

J/mol-K 

0 

0.000 

0.000 

0.000 

200 

22.649 

2.639 

23.041 

298.15 

24.775 

4.979 

32.535 

300 

24.862 

5.025 

32.689 

400 

26.234 

7.586 

40.047 

500 

27.218 

10.260 

46.009 

600 

28.192 

13.030 

51.057 

700 

29.284 

15.902 

55.483 

800 

30.548 

18.892 

59.473 

900 

32.010 

22.018 

63.154 

923 

32.376 

22.759 

63.966 

923 

34.300 

31.159 

73.067 

1000 

34.300 

33.800 

75.815 

1100 

34.300 

37.230 

79.084 

1200 

34.300 

40.660 

82.069 

1300 

34.300 

44.090 

84.814 

1400 

34.300 

47.520 

87 . 356 

1500 

34.300 

50.950 

89.723 

1600 

34.300 

54.380 

91.936 

1700 

34.300 

57.810 

94.016 

1800 

34.300 

61.240 

95.976 

1900 

34.300 

64.670 

97.831 

2000 

34.300 

68.100 

99.590 

2100 

34.300 

71.530 

101.264 

2200 

34.300 

74.960 

102.859 

2300 

34.300 

78.390 

104.384 

2400 

34.300 

81 .820 

105 .844 

2500 

34.300 

85.250 

107 . 249 

2600 

34.300 

88.680 

108.589 

2700 

34.300 

92.110 

109.884 

2800 

34.300 

95.540 

111.131 

2900 

34.300 

98.970 

112.335 

3000 

34.300 

102.400 

113.497 

3100 

34.300 

105.830 

114.622 

3200 

34 . 300 

109,260 

115.711 

3300 

34.300 

112.690 

116.767 

3400 

34.300 

116.120 

117.791 

3500 

34.300 

119 . 550 

118.785 

3600 

34.300 

122.980 

119.751 

3700 

34.300 

126.410 

120.691 

3800 

34.300 

129.840 

121.606 

3900 

34.300 

133.270 

‘ 122.497 

4000 

34.300 

136.700 

123.365 

4100 

34.300 

140.130 

124.212 

4200 

34.300 

143.560 

125.038 

4300 

34.300 

146.990 

125.846 

4400 

34.300 

150.420 

126.634 

4500 

34.300 

153.850 

127.405 

4600 

34.300 

157.280 

128.159 

4700 

34.300 

160.710 

128.896 

4800 

34.300 

164.140 

129.619 

4900 

34.300 

167.570 

130.326 

5000 

34.300 

171 . 000 

131.019 

5100 

34.300 

174.430 

131 .698 

5200 

34.300 

177.860 

132.364 

5300 

34.300 

181.290 

133.017 

5400 

34.300 

184.720 

133.659 

5500 

34.300 

188.150 

134.288 

5600 

34.300 

191.580 

134.906 

5700 

34.300 

195.010 

135.513 

5800 

34.300 

198 .440 

136.110 

5900 

34.300 

201.870 

136,696 

6000 

34.300 

205.300 

137.272 


-fG 0 (D-H°(0))7T 

H°(T) 

*G°C0/T 

T 

J/mo)*K 

kJ/mol 

J/mol-K 

K 

0 

.000 

-4.979 

INFINITE 

0 

9 

.848 

-2.341 

34.744 

200 

15 

.835 

0.000 

32.535 

298.15 

15 

.938 

0.046 

32.536 

300 

21 

.082 

2.607 

33.530 

400 

25 

.489 

5.281 

35.448 

500 

29 

.340 

8.051 

37.639 

600 

32 

.765 

10.923 

39 .878 

700 

35 

.858 

13.913 

42.082 

800 

38 

.689 

17.039 

44.221 

900 

39 

.308 

17.780 

44.703 

923 

39 

.308 

26.180 

44.703 

923 

42 

.015 

28.821 

46.994 

1000 

45 

.239 

32.251 

49 .765 

1100 

48 

.185 

35.681 

52.335 

1200 

50 

.899 

39.111 

54.729 

1300 

53 

.413 

42.541 

56.970 

1400 

55 

.756 

45.971 

59.075 

1500 

57 

.949 

49.401 

61.061 

1600 

60 

.010 

52.831 

62.939 

1700 

61 

.954 

56.261 

64.720 

1800 

63 

.794 

59.691 

66.414 

1900 

65 

.540 

63.121 

68.030 

2000 

67 

.202 

66.551 

69.573 

2100 

68 

.786 

69.981 

71.050 

220Q 

70 

.301 

73.411 

72.466 

2300 

71 

.752 

76.841 

73.827 

2400 

73 

.144 

80.271 

75.136 

2500 

74 

.481 

83.701 

76.396 

2600 

75 

.769 

87.131 

77.613 

2700 

77 

.010 

90.561 

78.788 

2800 

78 

.207 

93.991 

79.924 

2900 

79. 

.36 4 

97.421 

81.024 

3000 

80 . 

.483 

100.851 

82.090 

3100 

81. 

,567 

104.281 

83.123 

3200 

82. 

,618 

107.711 

84 .127 

3300 

83, 

,638 

111.141 

85.102 

3400 

84. 

628 

114.571 

86.050 

3500 

85. 

,590 

118.001 

86.973 

3600 

86. 

526 

121.431 

87.872 

3700 

87 . 

437 

124.861 

88.747 

3800 

88 . 

325 

128.291 

89.601 

3900 

89. 

190 

131.721 

90.435 

4000 

90. 

034 

135.151 

91.248 

4100 

90 . 

858 

138.581 

92.043 

4200 

91. 

662 

142.011 

92.820 

4300 

92. 

448 

145.441 

93,579 

4400 

93, 

216 

148.871 

94.323 

4500 

93. 

967 

152.301 

95.050 

4600 

94. 

703 

155.731 

95.762 

4700 

95. 

423 

159.161 

96.460 

4800 

96 . 

128 

162.591 

97.144 

4900 

96 . 

819 

166 .021 

97 .815 

5000 

97 . 

496 

169.451 

98.472 

5100 

98. 

160 

172.881 

99.118 

5200 

98 . 

812 

176.311 

99.751 

5300 

99. 

451 

179.741 

100.373 

5400 

100. 

079 

183.171 

100.984 

5500 

100. 

695 

186.601 

101.584 

5600 

101 . 

301 

190.031 

102.174 

5700 

101 . 

896 

193.461 

102,754 

5800 

102. 

481 

196.891 

103.325 

5900 

103. 

056 

200.321 

103.886 

6000 
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T 

K 

0 

200 

298.15 

300 

400 

500 

600 
700 
800 
900 
a 980 

P 980 
1000 

1100 
1200 
1300 
P 1361 

7 1361 
1400 
7 1412 

6 1412 
1500 

6 1519 

« 1519 
1600 
1700 
1800 
1900 
2000 

2100 
2200 
2300 
24 DO 
2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 


TABLE IX.28. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR 


C P° 

J/mol-K 

0.000 
23.048 
26.299 
26.346 
28.550 
30 . 354 

H°(T)*H°(0) 

kJ/mol 

0.000 

2.557 

4.994 

5.043 

7.792 

10.740 

S°(T) 

J/mol-K 

0.000 

22.140 

32.010 

32.173 

40.068 

46.637 

■(G c ’(T)-H°(0)}/T 

J/mol-K 

0.000 

9.354 

15.260 

15.364 

20.587 

25.158 

H°(D 

kJ/mol 

-4.994 

-2.437 

0.000 

0.049 

2.798 

5.746 

•g°c ryr 

J/mol-K 

INFINITE 

34.324 

32.010 

32.0L1 

33.072 

35.146 

T 

K 

0 

200 

298.15 

300 

400 

500 

31.959 

33.458 

34.911 

36.368 

37.566 

13.856 

17.128 

20.547 

24.110 

27.067 

52.315 

57.355 

61.918 

66.114 

69.261 

29.221 

32.887 

36.235 

39.325 

41.641 

8.862 

12.134 

15.553 

19.116 

22.073 

37.545 

40.021 

42.477 

44.874 

46.737 

600 

700 

800 

900 

980 

37 .572 
37.699 

29.293 

30.046 

71.532 

72.293 

41.641 
42. 247 

24.299 

25.052 

46 .737 
47.241 

980 

1000 

38.142 

38.533 

38.965 

39.202 

33,840 

37.673 

41.548 

43.932 

75.908 

79.243 

82.345 

84.137 

45.145 

47.849 

50.385 

51.858 

28.846 

32.679 

36.554 

38.938 

<19.685 

52.011 

59.226 

55.52? 

1100 

1200 

1300 

1361 

43.095 

43.433 

43.513 

46 .054 
47 .742 
48.264 

85.696 
86.919 
87 .290 

51.858 

52.817 

53.109 

41 , 060 
42.748 
43.270 

55.527 

56.384 

56.645 

1361 

1400 

1412 

45.229 

45.988 

50.143 

54.159 

88.620 

91.380 

53.109 

55.274 

45.149 

49.165 

56.645 

58.603 

1412 

1500 

46.105 

55.034 

91.959 

55.729 

50.040 

59.016 

1519 

46 . 024 
46.024 
46.024 
46 . 024 
46.024 
46.024 

67.092 
70.820 
75.422 
80 . 025 
84.627 
89.229 

99.897 

102.288 

105.078 

107.709 

110.198 

112.558 

55.729 
58.026 
60.712 
63.251 
6 5.6 57 
67.944 

62.098 

65.826 

70.428 

75.031 

79.633 

84.235 

59.016 

61.147 

63.650 

66.025 

68.285 

70.441 

1519 

1600 

1700 

1800 

1900 

2000 

46.024 

46.024 

46.024 

46.024 

46.024 

93.832 

98.434 

103.037 

107.639 

112.241 

114.804 

116.945 

118.991 

120.949 

122.828 

70.122 

72,202 

74.192 

76.100 

77.932 

88.838 

93.440 

98.043 

102.645 

107.247 

72.500 
74.472 
76 . 363 
78.181 
79.929 

2100 

2200 

2300 

2400 

2500 

46.024 

46.024 

46.024 

46.024 

46.024 

116.844 

121.446 

126.049 

130.651 

135.253 

124.633 

126.370 

128.044 

129.659 

131.219 

79.693 

81.390 

83.027 

84.607 

86.155 

111.850 

116.452 

121.055 

125.657 

130.259 

81.614 
83.240 
84.810 
86 .329 
87.800 

2600 

2700 

2800 

2900 

3000 

46.024 
46.024 
46.024 
46.024 
46 . 024 

139.856 
144.458 
149.061 
153.663 
158 .265 

132.729 

134.190 

135.606 

136.980 

138.314 

87 .614 
89.Q46 
90.436 
91.785 
93.095 

134.862 

139,464 

144.067 

148.669 

153.271 

89 .225 
90.607 
91 .949 
93. 25* 
94.522 

3100 

3200 

3300 

3400 

3500 

46.024 

46.024 

46.024 

46.024 

46.024 

162.868 
167 .470 
172.073 
176 .675 
181.277 

139,611 

140.872 

142.099 

143.294 

144.460 

94.369 

95.609 

96.817 

97.993 

99.140 

157.874 

162.476 

167.079 

171.681 

176.283 

95.757 
96 .959 
98.131 
99 .274 
100 .389 

3600 

3700 

3800 

3900 

4000 

46.024 

46.024 

46.024 

46.024 

46.024 

185.880 

190.482 

195.085 

199.687 

204.289 

145.596 

146.705 

147.788 

148.846 

149.881 

100.260 

101.352 

102.420 

103.463 

104.483 

180.886 

185.488 

190.091 

194.693 

199.295 

101.478 

102.541 

103.581 

104.598 

105.593 

4100 

4200 

4300 

4400 

4500 

46.024 
46.024 
46.024 
46 .024 
46.024 

208.892 

213.494 

218.097 

222.699 

227.301 

150.892 

151.882 

152.851 

153.800 

154.730 

105.481 
106.458 
107 .414 
108 .351 
109.269 

203.898 

208.500 

213.103 

217.705 

222.307 

106.566 
107 .520 
108.454 
109 . 370 
110.268 

4600 

4700 

4800 

4900 

5000 

46.024 
46 . 024 
46.024 
46.024 
46.024 

231.904 

236.506 

241.109 

245.711 

250.313 

155.641 
156 .535 
157.411 
158.272 
159.116 

110.170 
111 . 053 
111.919 
112.770 
113.605 

226.910 

231.512 

236.115 

240.717 

245.319 

111.149 

112.013 

112.861 

113.694 

114.513 

5100 

5200 

5300 

5400 

5500 

46.024 

46.024 

46.024 

46.024 

46.024 

254.916 

259.518 

264.121 

268.723 

273.325 

159.945 

160.760 

161.561 

162.347 

163.121 

114.425 

115.231 

116.022 

116.801 

117.567 

249.922 

254.524 

259.127 

263.729 

268.331 

115.317 
116 . 107 
116 .883 
117.647 
118.399 

5600 

5700 

5800 

5900 

6000 
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TABLE IX.30. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Mofcr.O 


T 

c p 

H°(T>-H°(0) 

S°(T) 

K 

J/mol-K 

kj/mol 

J/mol-K 

0 

0.000 

0.000 

0.000 

200 

21.507 

2.333 

19,476 

298.15 

23.933 

4.585 

28.605 

300 

23.960 

4.629 

28.753 

<400 

25.076 

7 . 085 

35.812 

500 

25.852 

9.634 

41 . 494 

600 

26.463 

12.251 

96 .264 

700 

26.975 

14.923 

50 . 382 

800 

27.438 

17.644 

54.015 

900 

27.892 

20.410 

57.273 

1000 

28.369 

23.223 

60.236 

noo 

28.900 

26.086 

62.964 

1200 

29.487 

29.005 

65.504 

1300 

30.141 

31 .986 

67.889 

1400 

30.861 

35.035 

70.149 

1500 

31.647 

38.160 

72.305 

1600 

32.500 

41.367 

74.374 

1700 

33.422 

44.663 

76 .372 

1800 

34.417 

48 . 054 

78 .310 

1900 

35.491 

51 .549 

80 . 199 

2000 

36.650 

55.155 

82.048 

2100 

37.899 

58.882 

83.867 

2200 

39.240 

62.738 

85 .660 

2300 

40.674 

66.734 

87 .436 

2400 

42.171 

70.875 

89.198 

2500 

43.883 

75.175 

90.954 

2600 

45.934 

79.663 

92.713 

2700 

48.426 

84.377 

94 . 492 

2800 

51.440 

89 . 365 

96 .306 

rr 2896 

54.890 

94.465 

98.096 

2896 

37.656 

130.447 

110,521 

2900 

37.656 

130.597 

110.573 

3000 

37.656 

134.363 

111.850 

3100 

37.656 

138.128 

113.084 

3200 

37.656 

141 .894 

114.280 

3300 

37.656 

145.660 

115.439 

3400 

37.656 

149 . 425 

116 . 563 

3500 

37.656 

153.191 

117.654 

3600 

37 .656 

156.956 

118.715 

3700 

37 .656 

160.722 

119.747 

3800 

37.656 

164.488 

120.751 

3900 

37.656 

168.253 

121 .729 

4000 

37.656 

172.019 

122.683 

4100 

37.656 

175.784 

123.612 

4200 

37.656 

179.550 

129.520 

4300 

37.656 

183.316 

125.906 

4400 

37.656 

187 . 081 

126.272 

4500 

37.656 

190.847 

127.118 

4600 

37.656 

194.612 

127.996 

4700 

37.656 

198.378 

128,755 

4800 

37.656 

202.144 

129,598 

4900 

37.656 

205.909 

130.325 

5000 

37 .656 

209 .675 

131.085 

5100 

37.656 

213.440 

131 .831 

5200 

37.656 

217.206 

132.562 

5300 

37.656 

220.972 

133.280 

5400 

37 .6 56 

224.737 

133.983 

5500 

37.656 

228.503 

139.674 

5600 

37 .656 

232.268 

135.353 

5700 

37 .656 

236 . 034 

136 . 019 

5800 

37 .656 

239.800 

136.674 

5900 

37 .656 

243.565 

137.318 

6000 

37 .656 

247.331 

137.951 


-{G°(r)*H 0 (0)}n- 

H°(T) 

-G°(T)/T 

T 

J/mol-K 

kJ/mo) 

J/mol-K 

K 

0 .000 

-4.585 

INFINITE 

0 

7.810 

-2.252 

30.735 

200 

13.227 

0.000 

28.605 

298 .15 

13.322 

0.044 

28.605 

300 

18 . 098 

2.500 

29.560 

400 

22.227 

5.049 

31 . 397 

500 

25.846 

7.666 

33.488 

600 

29.064 

10.338 

35.614 

700 

31.960 

13.059 

37.691 

800 

34.595 

15.825 

39.689 

900 

37.013 

18.638 

41 .598 

1000 

39.250 

21.501 

43.918 

noo 

41.333 

24.420 

45.159 

1200 

43.285 

27.401 

96.812 

1300 

45.124 

30.450 

98.399 

1400 

46 .864 

33.575 

99.921 

1500 

48.520 

36.782 

51.385 

1600 

50 . 099 

40.078 

52.796 

1700 

51.613 

43.469 

59.160 

1800 

53.068 

46.964 

55.481 

1900 

54.471 

50.570 

56.764 

2000 

55.828 

54.297 

58.011 

2100 

57.143 

58.153 

59.227 

2200 

58.421 

62.149 

60.415 

2300 

59.667 

66.290 

61 .578 

2400 

60.884 

70.590 

62.718 

2500 

62.074 

75.078 

63.837 

2600 

63.242 

79.792 

64 . 940 

2700 

64.390 

84.780 

66 . 027 

2800 

65.477 

89.880 

67 . 061 

2896 

65.477 

125.862 

67.061 

2896 

65.540 

126.012 

67.121 

2900 

67.062 

129.778 

68.590 

3000 

68.527 

133.543 

70.006 

3100 

69.938 

137.309 

71.371 

3200 

71.299 

141.075 

72.689 

3300 

72.614 

144.840 

73.963 

3400 

73.886 

148 .606 

75.196 

3500 

75.116 

152,371 

76.390 

3600 

76 .309 

156.137 

77 .548 

3700 

77.465 

159.903 

78.672 

3800 

78.587 

163.668 

79.763 

3900 

79.678 

167.434 

80.824 

4000 

80.738 

171,199 

81 .857 

4100 

81.770 

174.965 

82.862 

420 D 

82.774 

178.731 

83.841 

4300 

83.753 

182.496 

84.795 

4400 

84.707 

186.262 

85.726 

4500 

85.638 

190.027 

86.635 

4600 

86,547 

193.793 

87.523 

4700 

87,435 

197.559 

88.390 

4800 

88.302 

201.324 

89.238 

4900 

89 . 150 

205.090 

90.067 

5000 

89 . 980 

208.855 

90.879 

5100 

90.792 

212.621 

91.674 

5200 

91.587 

216.387 

92.452 

5300 

92.365 

220.152 

93.214 

5400 

93.128 

223.918 

93.962 

5500 

93.876 

227.683 

94.695 

5600 

94.610 

231.449 

95.414 

5700 

95.329 

235.215 

96.120 

5800 

96 . 036 

238.980 

96.813 

5900 

96 .729 

242.746 

97.493 

6000 
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TABLE IX.31. * THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR ^ 


K J/mol-K 


0 

0.000 

200 

29 .107 

250 

29.110 

293.15 

29.124 

300 

29-125 

350 

29.165 

<400 

29.249 

500 

29-582 

600 

30 . 109 

700 

30.754 

800 

31 .434 

900 

32 . 090 

1000 

32.696 

1100 

33.242 

1200 

33.724 

1300 

34.147 

1400 

34.518 

1500 

34.842 

1600 

35.127 

1700 

35.377 

1800 

35.599 

1900 

35.795 

2000 

35.970 

2100 

36.127 

2200 

36.267 

2300 

36.395 

2400 

36.510 

2500 

36.615 

2600 

36.711 

2700 

36.800 

2800 

36.881 

2900 

36.957 

3000 

37.027 

3100 

37.093 

3200 

37.155 

3300 

37.213 

3400 

37 .268 

3500 

37.320 

3600 

37.370 

3700 

37.417 

3800 

37.462 

3900 

37 .506 

4000 

37.548 

4100 

37.589 

4200 

37.629 

4300 

37 .667 

4400 

37.706 

4500 

37.743 

4600 

37.781 

4700 

37 .818 

4800 

37 .856 

4900 

37.893 

5000 

37.932 

5100 

37.971 

5200 

38.011 

5300 

38.053 

5400 

38.096 

5500 

38.141 

5600 

38.189 

5700 

38.238 

5800 

38.291 

5900 

38.347 

6000 

38.406 

6200 

38.560 

6400 

38.719 

6600 

38.887 

6800 

39.069 

7000 

39.270 

7200 

39.497 

7400 

39.753 

7600 

40 , 044 

7800 

40.372 

8000 

40.741 


H°(T>H°(0) 

S°(T) 

kJ/mol 

J/mol-K 

0.000 

0.000 

5.813 

179.986 

7 .268 

186.481 

8.670 

191.610 

8.724 

191 .790 

10.181 

196 .282 

11.641 

2 DO . 18 1 

14.581 

206 .740 

17.564 

212.177 

20.607 

216 .866 

23.716 

221 .017 

26 .893 

224 .758 

30.132 

228.171 

33.430 

231.313 

36.779 

234.227 

40.173 

236.943 

43.606 

239.488 

47.075 

241.880 

50.573 

244.138 

54.099 

246 .276 

57.648 

248.304 

61.218 

250.234 

64.806 

252.075 

68.411 

253.834 

72.031 

255.517 

75.664 

257.132 

79.310 

258.684 

82.966 

260 . 176 

86 .632 

261.614 

90 . 308 

263.002 

93.992 

264.341 

97.684 

265.637 

101.383 

266.891 

105.089 

268.106 

108.802 

269.285 

112.520 

270.429 

116.244 

271.541 

119.974 

272.622 

123.708 

273.674 

127.447 

274.698 

131 . 191 

275.697 

134 .940 

276.671 

138.692 

277.621 

142.449 

278 . 548 

146.210 

279.455 

149.975 

280.340 

153.744 

281.207 

157.516 

282.055 

161.292 

282.885 

165. 07Z 

283 .698 

168.856 

284.494 

172.643 

285.275 

176.435 

286 . 041 

180 . 230 

286.793 

184.029 

287 .530 

187.832 

288.255 

191.639 

288.966 

195.451 

289 .666 

199,268 

290.354 

203. 089 

291.030 

206.916 

291 .695 

210.747 

292,350 

214.585 

292.995 

222.282 

294.257 

230 .009 

295.484 

237.770 

296.678 

245-565 

297 .841 

253.399 

298,977 

261.275 

300.086 

269 . 199 

301.172 

277.178 

302.236 

285.219 

303.280 

293.330 

304.307 


-{G°(T)-H°(0)}/T 

H°(T) 

J/moi-K 

kJ/mol 

0 .000 

-8.670 

150.922 

-2.857 

157.409 

-1.402 

162.530 

0 . 000 

162.710 

0.054 

167 .193 

1.511 

171.078 

2.971 

177.578 

5.911 

182.904 

8.894 

187.428 

11.937 

191.372 

15.046 

194.877 

18.223 

198.038 

21.462 

200.922 

24.760 

203.578 

28.109 

206 . 041 

31.503 

208.340 

34.936 

210.497 

38.405 

212.530 

41.903 

214.453 

45.429 

216.277 

48.978 

218.014 

52.548 

219.672 

56.136 

221.257 

59.741 

222.776 

63.361 

224.235 

66.994 

225,638 

70.639 

226.990 

74.296 

228.294 

77 .962 

229.554 

81.638 

230.773 

85.322 

231 .953 

89.014 

233.097 

92.713 

234.206 

96.419 

235.284 

100.131 

236 . 332 

103.850 

237 .351 

107 .574 

238.344 

111.303 

239.311 

115.038 

240.253 

118.777 

241.173 

122.521 

242.071 

126.270 

242.948 

130.022 

243.805 

133.779 

244.643 

137.540 

245.463 

141.305 

246.265 

145.074 

247.051 

148.846 

247.821 

152.622 

248.576 

156.402 

249.316 

160.186 

250.042 

163.973 

250.754 

167 .764 

251.453 

171.560 

252.140 

175.359 

252.815 

179.162 

253.478 

182.969 

254.129 

186 .781 

254.770 

190.598 

255.400 

194.419 

256.020 

198.245 

256.630 

202.077 

257.231 

205.915 

258.405 

213.612 

259.545 

221.339 

260.652 

229.100 

261 .729 

236.895 

262.777 

244.729 

263.798 

252.605 

264.794 

260.529 

265.765 

268.508 

266.713 

276.549 

267.640 

284.660 


-G°(ryr 

T 

J/mol-K 

K 

INFINITE 

0 

194.273 

200 

192.089 

250 

191.610 

298 . 15 

191.610 

300 

191.965 

350 

192.754 

400 

194.918 

500 

197.354 

600 

199.814 

700 

202.210 

800 

204.511 

900 

206 .708 

1000 

208.804 

1100 

210.803 

1200 

212.710 

1300 

214.533 

1400 

216.277 

1500 

217.949 

1600 

219.553 

1700 

221 . 094 

1800 

222.577 

1900 

224.007 

20 0 D 

225.385 

2100 

226.717 

2200 

228 . 005 

2300 

229.251 

2400 

230.458 

2500 

231.629 

2600 

232.765 

2700 

233.869 

2800 

234.943 

2900 

235.987 

3000 

237 .003 

3100 

237.994 

3200 

238.959 

3300 

239 .901 

3400 

240.821 

3500 

241.719 

3600 

242.597 

3700 

243.454 

3800 

244 . 294 

3900 

245.115 

4000 

245.919 

4100 

246.707 

4200 

247 .479 

4300 

248.236 

4400 

248.978 

4500 

249.706 

4600 

250 . 420 

4700 

251.122 

4800 

251.811 

4900 

252.488 

5000 

253.153 

5100 

253.807 

5200 

254.451 

5300 

255.083 

5400 

255.706 

5500 

256.318 

5600 

256.921 

5700 

257.515 

5800 

258.100 

5900 

258.676 

6000 

259.804 

6200 

260.900 

6400 

261 .966 

6600 

263.004 

6800 

264.016 

7000 

265.002 

7200 

265.965 

7400 

266 .906 

7600 

267.825 

7800 

268.724 

8000 
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TABLE IX.31. • Concluded. 


T 

C P° 


3°(T) 

K 

J/mot-K 

M/mol 

J/mol-K 

8200 

41.153 

301.519 

305.318 

8 400 

41.608 

309.794 

306.315 

8600 

42.108 

318 . 165 

307.300 

8800 

42.652 

326.640 

308.274 

9000 

43.240 

335.229 

309.239 

9200 

43.871 

343.939 

310.196 

9400 

44.543 

352.780 

311.147 

9600 

45.253 

361 .759 

312.092 

9800 

46 . 000 

370.884 

313.033 

10000 

46.779 

380.161 

313.970 

10500 

48.851 

404.062 

316.301 

11000 

51.051 

429.034 

318.624 

11500 

53.315 

455.124 

320.944 

12000 

55.576 

482,348 

323.261 

12500 

57.769 

510.688 

325.574 

13000 

59.830 

540.095 

327.880 

13500 

61.702 

570.487 

330.174 

14000 

63.334 

601.757 

332.449 

14500 

64.683 

633.773 

334.695 

15000 

65.717 

666.387 

336.907 

15500 

66.415 

699.434 

339.074 

16000 

66.767 

732.744 

341.189 

16500 

66 .778 

766.144 

343.244 

17000 

66.462 

799.467 

345.234 

17500 

65.851 

832.557 

347.152 

18000 

64.991 

865.277 

348.996 

18500 

63.940 

897 .516 

350.763 

19000 

62.773 

929.197 

352.452 

19500 

61.582 

960.285 

354.068 

20000 

60.473 

990.793 

355.612 


•fG°CD-H°<0))/T 

H°(D 

-G°ayr 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

268.547 

292.849 

269.604 

8200 

269.435 

301 .124 

270.467 

8400 

270.304 

309.495 

271.312 

8600 

271.156 

317.970 

272.141 

8800 

271.991 

326.559 

272.955 

9000 

272.811 

335.269 

273.754 

9200 

273.617 

344.110 

274.539 

9400 

274.409 

353.089 

275.312 

9600 

275.187 

362.213 

276.072 

9800 

275.954 

371.491 

276.821 

10000 

277.819 

395.392 

278.645 

10500 

279.621 

420,363 

280.410 

11000 

281.368 

446.454 

282.122 

11500 

283.065 

473.678 

283.787 

12000 

284.719 

502.018 

285.413 

12500 

286.335 

531.425 

287.002 

13000 

287.916 

561.817 

288.558 

13500 

289.466 

593.087 

290 . 085 

14000 

290.987 

625.103 

291.585 

14500 

292.481 

657 .717 

293.059 

15000 

293.949 

690.764 

294.508 

15500 

295.392 

724.074 

295.934 

16000 

296.811 

757.474 

297.337 

16500 

298.206 

790.797 

298.717 

17000 

299.578 

823.887 

300.073 

17500 

300.925 

856.607 

301 .407 

18000 

302.248 

888.846 

302.717 

18500 

303.547 

920.527 

304.004 

19000 

304.822 

951.615 

305.267 

19500 

306.073 

982.123 

306.506 

20000 
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TABLE IX.32. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Na(cr.f) 


T 

K 

c p 

JAnol-K 

H d 0>H°(0) 

kJ/mol 

s'cn 

J/mol-K 

-{G°(T)-H°(0)}/T 

J/mol-K 

H°(T) 

kJ/mol 

-G°(Tyr 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

371.01 

0 . 000 
25.998 
28.230 
28.288 
31.505 

0.000 

3.803 

6.960 

6.512 

8.623 

0.000 

90.519 

51.300 

51.975 

57,777 

0 . 000 
21.509 
29 .633 
29.767 
39.536 

-6.960 

-2.657 

0.000 

0.052 

2.163 

INFINITE 

53.809 

51.300 

51.301 
51.948 

0 

200 

298.15 

300 

371.01 

371.01 

900 

500 

31.799 

31.511 

30.626 

11.221 

12.139 

15.244 

69.780 

67.161 

79.095 

39.536 

36.815 

93.607 

9.761 

5.679 

8.789 

51.948 

52.965 

56.527 

371.01 

900 

500 

600 

700 

800 

900 

1000 

29 . 900 
29.392 
28.966 
28 .781 
28.793 

18.269 
21.230 
29.193 
27 .029 
29.906 

79.612 
89.177 
88 . 068 
91.967 
99.999 

99.169 
53.899 
57 .889 
61.935 
69.593 

11.809 

19.770 

17.683 

20.569 

23.496 

59.930 
63.077 
65.969 
68 .613 
71 . 053 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1900 

1500 

29 . 006 
29.921 
30.090 
30.863 
31.889 

32.799 

35.719 

38.685 

91.729 

99.865 

97.251 

99.792 

102.170 

109.925 

106.588 

67.938 

70.030 

72.911 

79.618 

76.678 

26.339 

29.259 

32.225 

35.269 

38.905 

73.311 

75.913 

77.381 

79.233 

80.985 

1100 

1200 

1300 

1900 

1500 

1600 

1700 

1800 

1900 

2000 

33.119 
39.553 
36.190 
38 .031 
90.076 

98.119 

51.995 

55.031 

58.790 

62.699 

108.689 

110.739 

112.759 

119.759 
116.761 

78.613 

80.992 

82.181 

83.893 

85.939 

91.659 

95.035 

98.571 

52.280 

56.189 

82.651 

89.292 
85.770 

87.293 
88.669 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

92.327 

99.782 

97.995 

66.762 

71.116 

75.726 

118.770 

120.795 

122.899 

86.979 

88.970 

89.919 

60.302 

69.656 

69.266 

90.055 
91 .906 
92.728 

2100 

2200 

2300 
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TABLE IX.33. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Nb(cr,<) 


T 

c p° 

H°(T>H°<0) 

S°(T) 

-fG°(T)-H°(0)|/r 


-G°(Tyr 

T 

K 

J/moI-K 

kJ/mol 

J/moi-K 

J/moi-K 

kJ/mol 

J/moFK 

K 

0 

0 . 000 

0 . 000 

0 . 000 

0 . 000 

“5.291 

INFINITE 

0 

200 

23.091 

2.879 

26.878 

12.980 

-2.362 

38.685 

200 

298.15 

29.699 

5.291 

36.969 

18.886 

0.000 

36 .969 

298.15 

500 

29.710 

5.287 

36.617 

18.999 

0.096 

36 .969 

300 

400 

25.390 

7.799 

93.826 

29.390 

2.553 

37.993 

900 

500 

25.898 

10.359 

99.598 

28.829 

5.118 

39.311 

500 

600 

26.397 

12.972 

59.310 

32.690 

7.731 

91.925 

600 

700 

26.769 

15.628 

58.903 

36 .078 

10 . 387 

93.565 

700 

800 

27.182 

18.325 

62.005 

39.098 

13.089 

95.699 

800 

900 

27.599 

21 . 069 

65.230 

91.825 

15.823 

97.699 

900 

1000 

27.599 

23.899 

68.158 

99 . 319 

18.603 

99.555 

1000 

1100 

28.905 

26.669 

70.896 

96 .606 

21.923 

51 . 370 

1100 

1200 

28.797 

29.529 

73.339 

98.731 

29.283 

53.098 

1200 

1500 

29.179 

32.923 

75.659 

50.719 

27.182 

59.795 

1300 

19 0 0 

29.590 

35.361 

77.832 

52.579 

30.120 

56.317 

1900 

1500 

30.061 

38.353 

79.889 

59.327 

33.102 

57.821 

1500 

1600 

30.605 

91 . 376 

81.896 

55.986 

36.135 

59.261 

1600 

1700 

31.222 

99.967 

83.719 

57 .563 

39.226 

60.695 

1700 

1800 

31.903 

97.622 

55.523 

59.066 

92.381 

61.978 

1800 

1900 

32.639 

50.899 

87.267 

60.505 

95.608 

63.263 

1900 

2000 

33.930 

59.152 

88.961 

61 .885 

98.911 

69.506 

2000 

2100 

39.269 

57.536 

90.612 

63.219 

52.295 

65.710 

2100 

2200 

35.195 

61.009 

92.228 

69.996 

55.768 

66.879 

2200 

2500 

36.193 

69.577 

93.819 

65.737 

59.336 

68.015 

2300 

2900 

37.310 

68.251 

95.377 

66.939 

63.010 

69.123 

2900 

2500 

38.630 

72.096 

96.926 

68.108 

66.805 

70.209 

2500 

2600 

90.252 

75.987 

98.972 

69 .296 

70.796 

71.262 

26 0 0 

2700 

92.263 

80.109 

100 . 027 

70.357 

79.868 

72.298 

2700 

or 2750 

93.932 

82.251 

100.813 

70.909 

77.010 

72.809 

2750 

t 2750 

33.972 

109.159 

110.596 

70 .909 

103.913 

72.809 

2750 

2800 

33.972 

110.828 

111.199 

71 .618 

105.587 

73.990 

2800 

2900 

33.972 

119.175 

112.379 

73.003 

108.939 

79.810 

29 DO 

5000 

33.972 

117.522 

113.508 

79.339 

112.281 

76.081 

3000 

3100 

33.972 

120.869 

119.606 

75.616 

115.628 

77.307 

3100 

3200 

33.972 

129.217 

115.669 

76.851 

118.976 

78.989 

3200 

3500 

33.972 

127.569 

116.699 

78.093 

122.323 

79.631 

3300 

3900 

33.972 

130.911 

117.698 

79 . 195 

125.670 

80.736 

3900 

3500 

33.972 

139.258 

118.668 

80.309 

129.017 

81 .806 

3500 

3600 

33.972 

137.605 

119.611 

81.387 

132.369 

82.893 

3600 

3700 

33.972 

190.953 

120.528 

82.933 

135.712 

83.899 

3700 

3800 

33.972 

199.300 

121.921 

83.997 

139.059 

89.826 

3800 

3900 

33.972 

197.657 

122.290 

89.932 

192.906 

85.776 

3900 

9000 

33.972 

150.999 

123.138 

85.389 

195.753 

86 .699 

9000 

9100 

33.972 

159.391 

123.969 

86.320 

199.100 

87.598 

9100 

9200 

33.972 

157.689 

129.771 

87.226 

152.998 

88.979 

9?nn 

9300 

33.972 

161.036 

125.558 

88.108 

155.795 

89.327 

9300 

9900 

33.972 

169.383 

126.328 

88.968 

159.192 

90.159 

9900 

9500 

33.972 

167.730 

127.080 

89.807 

162.989 

90.971 

9500 

9600 

33.972 

171.077 

127.816 

90.625 

165.836 

91.769 

9600 

9700 

33.572 

179.925 

128.536 

91 . 929 

169.189 

92.539 

9700 

9800 

33.972 

177.772 

129.290 

92.205 

172.531 

93.296 

9800 

9900 

33.972 

181.119 

129.931 

92.968 

175.878 

99.037 

9900 

5000 

33.972 

189.966 

130.607 

93.719 

179.225 

99.762 

5000 

5100 

33.972 

187 .813 

131 .270 

99.993 

182.572 

95.971 

5100 

5200 

33.972 

191 .161 

131.920 

95.158 

185.920 

96.166 

5200 

5300 

33.972 

199.508 

132.557 

95.858 

189.267 

96.896 

5300 

5900 

33.972 

197.855 

133.183 

96.593 

192.619 

97.519 

5900 

5500 

33.972 

201.202 

133.797 

97.215 

195.961 

98.168 

5500 

5600 

33.972 

209.599 

139.900 

97.873 

199.308 

98.809 

5600 

5700 

33.972 

207.897 

139.993 

98.519 

202.656 

99.939 

5700 

5800 

33 . 972 

211.299 

135.575 

99.153 

206.003 

100.057 

5800 

5900 

33.972 

219.591 

136.197 

99.776 

209.350 

100.669 

5900 

6000 

33.972 

217 .938 

136 .709 

100.386 

212.697 

101.260 

6000 
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TABLE IX. 34. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Ne 


1 

K 

P 

J/mol-K 

0 

0 . 000 

200 

20.756 

295.15 

20.786 

500 

20.786 

A0 0 

20.786 

500 

20.786 

600 

20 .786 

7 0 D 

20.786 

500 

20.786 

900 

20.786 

1000 

20.786 

1100 

20.786 

1200 

20.786 

1300 

20.786 

}400 

20.786 

1500 

20.786 

1600 

20.786 

1700 

20.786 

1800 

20 .786 

1900 

20.786 

2000 

20.786 

2100 

20.786 

2200 

20.786 

2300 

20.786 

2900 

20.786 

2500 

20.786 

2600 

20.786 

2700 

20 .786 

2800 

20.786 

2900 

20.786 

3000 

20.786 

3100 

20 .786 

3200 

20.786 

3300 

20.786 

3900 

20.786 

3500 

20.786 

3600 

20.786 

3700 

20.786 

5SQ0 

20.786 

3900 

20.786 

9000 

20.786 

9100 

20.786 

9200 

20.786 

9300 

20.786 

9900 

20.786 

9500 

20.786 

9600 

20.786 

9700 

20 .786 

9800 

20.786 

9900 

20.786 

5000 

20.786 

5100 

20.786 

5200 

20.786 

5300 

20.786 

5900 

20.786 

5500 

20.786 

5600 

20.786 

5700 

20.786 

5800 

20.786 

5900 

20 .786 

6000 

20.786 

6200 

20.781 

6 90 0 

20.780 

6600 

20.780 

6800 

20.781 

7000 

20.783 

7200 

20.785 

7900 

20.787 

7600 

20.788 

7800 

20.789 

8000 

20.790 


H <> (T)-H°(0) 

S°(T) 

kJ/mol 

J/mol-K 

0 . 000 

0.000 

9.157 

138.030 

6.197 

146.330 

6 . 236 

146 . 458 

8.315 

152.438 

10.393 

157.076 

12.972 

160.866 

19.550 

164.070 

16.629 

166.846 

18 .708 

169.294 

20.786 

171.484 

22.865 

173.466 

29.999 

175.274 

27 . 022 

176.938 

29.101 

178.478 

31.179 

179.912 

33.258 

181.254 

35.337 

182.514 

37 .915 

183.702 

39.999 

184.826 

91 .573 

185.892 

93.651 

186.906 

95.730 

187.873 

97.808 

188.797 

49.887 

189.682 

51.966 

190.531 

59 . 094 

191.346 

56.123 

192.130 

58.202 

192.886 

60.280 

193.616 

62.359 

194.320 

69.437 

195.002 

66.516 

195.662 

68.595 

196.302 

70.673 

196.922 

72.752 

197.525 

79.831 

198.110 

76.909 

198 .680 

78 .988 

199 .234 

81 . 066 

199.774 

83.145 

200.300 

85.224 

200.814 

87 .302 

201.314 

89.381 

201 .804 

91 . 460 

202.281 

93.538 

202.749 

95.617 

203.205 

97.695 

203.652 

99.774 

204.090 

101 .853 

204.519 

103.931 

204.939 

106.010 

205 . 350 

108 . 089 

205.754 

110.167 

206.150 

112.246 

206.538 

114.325 

206.920 

116.403 

207.294 

118.482 

207.662 

120.560 

208 . 024 

122.639 

208.379 

124.718 

208.728 

128.874 

209.410 

133.030 

210 . 070 

137.186 

210.709 

141.342 

211.329 

145.499 

211.932 

149.656 

212.517 

153.813 

213.087 

157.970 

213.641 

162.128 

214.181 

166.286 

214.708 


4G 0 (T)-H 0 (0)yT 

H^CO 

J/mol-K 

kJ/mol 

0.000 

-6.197 

117.244 

-2.040 

125.543 

0 . 000 

125.672 

0.038 

131.652 

2.117 

136.290 

4.196 

140.080 

6.274 

143.284 

8.353 

146 . 060 

10.432 

148.508 

12.510 

150.698 

14.589 

152.679 

16.667 

154.488 

18.746 

156.152 

20.825 

157.692 

22-903 

159.126 

24.982 

160.468 

27 .061 

161.728 

29.139 

162.916 

31.218 

164 . 040 

33.296 

165.106 

35.375 

166.120 

37.454 

167.087 

39.532 

168.011 

41.611 

168.896 

43.690 

169.744 

45.768 

170.560 

47 .847 

171.344 

49.926 

172.100 

52.004 

172.829 

54.083 

173.534 

56.161 

174.216 

58 .240 

174.876 

60.319 

175.515 

62.397 

176 . 136 

64.476 

176 .738 

66.555 

177.324 

68.633 

177.893 

70.712 

178 .448 

72.790 

178 .988 

74.869 

179.514 

76.948 

180.027 

79.026 

180.528 

81.105 

181.017 

83.184 

181.495 

85.262 

181.962 

87.341 

182.419 

89.419 

182.866 

91.498 

183.304 

93.577 

183.732 

95.655 

184.152 

97 .734 

184.564 

99.813 

184.968 

101.891 

185.364 

103.970 

185.752 

106.048 

186.133 

108.127 

186.508 

110.206 

186.876 

112.284 

187.237 

114.363 

187.593 

116.442 

187.942 

118.520 

188.624 

122.677 

189.284 

126.833 

189.923 

130.989 

190.544 

135.145 

191.146 

139.301 

191.732 

143.458 

192.301 

147.615 

192.856 

151.773 

193.396 

155.931 

193.922 

160.089 


•G°(T)/T 

T 

J/mol-K 

K 

INFINITE 

0 

148.231 

200 

146 . 330 

298 . 15 

146.330 

300 

147.145 

400 

148 . 685 

500 

150.409 

600 

152.138 

700 

153.807 

800 

155.394 

900 

156.896 

1000 

158.313 

1100 

159.652 

1200 

160.919 

1300 

162.119 

1400 

163.258 

1500 

164.341 

1600 

165.373 

1700 

166.359 

1800 

167.302 

1900 

168 .205 

2000 

169.071 

2100 

169,904 

2200 

170.706 

2300 

171.478 

2400 

172.223 

2500 

172.943 

2600 

173.639 

2700 

174.313 

2800 

174.967 

2900 

175.600 

3000 

176.215 

3100 

176.812 

3200 

177 . 393 

3300 

177.959 

3400 

178.509 

3500 

179.045 

3600 

179.568 

3700 

180.079 

3800 

180.577 

3900 

181 . 063 

4000 

181,539 

4100 

182 .004 

4200 

182.459 

4300 

182.904 

4400 

183.339 

4500 

183.766 

4600 

184.185 

4700 

184.595 

4800 

184 .997 

4900 

185.392 

5000 

185.779 

5100 

186.159 

5200 

186.533 

5300 

186 . 900 

5400 

187 .260 

5500 

187.615 

5600 

187.963 

5700 

188.306 

5800 

188.643 

5900 

188.975 

6000 

189.623 

6200 

190.252 

6400 

190.862 

6600 

191.455 

6800 

192.032 

7000 

192.593 

7200 

193.139 

7400 

193.671 

7600 

194 . 190 

7800 

194.696 

8000 
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TABLE IX.34. * Concluded. 


T 

c p 

H°(T)-H°(0) 

S°(T) 

K 

J/mol-K 

kJ/moi 

J/mol-K 

8200 

20.790 

170.444 

215.221 

8 4 00 

20.790 

174.602 

215.722 

8600 

20.789 

178.760 

216.211 

8800 

20.788 

182.918 

216.689 

9000 

20.787 

187.075 

217.156 

9200 

20.786 

191.232 

217.613 

9400 

20.784 

195.389 

218.060 

9600 

20.785 

199.546 

218.498 

9800 

20.782 

203.702 

218.926 

10000 

20.780 

207.859 

219.346 

10500 

20.778 

218.248 

220.360 

11000 

20.778 

228.637 

221.326 

11500 

20.780 

239.027 

222.250 

12000 

20.785 

249.418 

223.134 

12500 

20.795 

259.812 

223.983 

15000 

20.805 

270,212 

224.799 

15500 

20.822 

280.618 

225.584 

14000 

20.843 

291.034 

226.342 

14500 

20.870 

301.462 

227.074 

15000 

20 .905 

311 .906 

227.782 

15500 

20.948 

322.368 

228.468 

16000 

21.002 

332.855 

229.134 

16500 

21 .069 

343.373 

229.781 

17000 

21.153 

353.927 

230.411 

17500 

21.255 

364.528 

231.026 

18000 

21.380 

375.186 

231.626 

18500 

21 .532 

385.913 

232.214 

19000 

21.715 

396.723 

232.791 

19500 

21.936 

407.634 

233.358 

20000 

22.199 

418.666 

233.916 


•fG*CT)-H°(0))fT 

H°(T) 

*G°(T)/T 

T 

J/mol-K 

kJ/moi 

J/mol-K 

K 

194.435 

164.247 

195.191 

8200 

194.936 

168.405 

195.674 

8400 

195.425 

172.562 

196.146 

8600 

195.903 

176.720 

196.607 

8800 

196.370 

180.878 

197.059 

9000 

196 .827 

185.035 

197.501 

9200 

197.274 

189.192 

197.933 

9400 

197.712 

193.348 

198 .357 

9600 

198.140 

197.505 

198.773 

9800 

198.560 

201.661 

199.180 

10000 

199.574 

212.051 

200.164 

10500 

200.541 

222.440 

201.105 

11000 

201 . 465 

232.829 

202.004 

11500 

202.350 

243.220 

202.866 

12000 

203.198 

253.615 

203.694 

12500 

204.013 

264.014 

204.490 

13000 

204.798 

274.421 

205.257 

13500 

205.554 

284.837 

205.996 

14000 

206.283 

295.265 

206.711 

14500 

206 .988 

305.708 

207.401 

15000 

207.670 

316.171 

208 . 070 

15500 

208.330 

326.658 

208.718 

16000 

208.971 

337.175 

209.346 

16500 

209.592 

347.730 

209.957 

17000 

210.196 

358.331 

210.550 

17500 

210.783 

368.988 

211.127 

18000 

211.354 

379.715 

211.689 

18500 

211.911 

390.525 

212.237 

19000 

212.453 

401.437 

212.771 

19500 

212.983 

412.468 

213.293 

20000 
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TABLE 1X.35. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Nl(cr,l) 


T 

K 

c p 

J/mol-K 

H Q (T>H°(0) 

kJ/mol 

S°(T> 

JMiol-K 

HG'm-u'Win 

J/mol-K 

H°(T) 

kJAtiol 

-G°(T)nr 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

400 

500 

0.000 

22.468 

25.987 

26.041 

28.493 

31.047 

0.000 

2.398 

4.786 

4.834 

7.562 

10.539 

0.000 

20.202 

29.870 

30.031 

37.863 

44.497 

0.000 

8.212 

13.818 

13.917 

18.957 

23.420 

-4.786 

-2.385 

0.000 

0.048 

2.776 

5.753 

INFINITE 
32.142 
29.870 
29 .870 
30.922 
32.992 

0 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

34.855 

30.573 

30.909 

31.451 

32.194 

13.814 

17.275 

20.326 

23.447 

26.625 

50.459 

55.810 

59.883 

63.558 

66.907 

27.436 
31.132 
34.476 
37 .507 
40.281 

9.028 

12.489 

15.540 

18.661 

21.839 

35.413 

37.969 

40.458 

42.824 

45.067 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

32.882 
33.677 
34.427 
35.342 
36 .291 

29.884 

33.198 

36.601 

40.089 

43.670 

70.012 

72.895 

75.619 

78,203 

80.674 

42.845 
45.230 
47 .464 
49.568 
51.560 

25.098 

28.412 

31.815 

35.303 

38.884 

47.196 
49 .219 
51.146 
52.987 
54.751 

1100 

1200 

1300 

1400 

1500 

1600 
1700 
cr 1 728 

37.251 

38.254 

38.550 

47.347 

51.122 

52.197 

83.046 

85.334 

85.962 

53.454 

55.263 

55.755 

42.561 
46.336 
47 .411 

56.445 
58 . 078 
58.525 

16 DO 
1700 
1728 

t 1728 
1800 
1900 
2000 

38.911 

38.911 

38.911 

38.911 

69.352 

72.154 

76.045 

79.936 

95.889 

97.478 

99.582 

101.577 

55.755 

57.392 

59.558 

61.609 

64.566 

67.368 

71.259 

75.150 

58.525 

60.051 

62.077 

64.002 

1728 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

38.911 

38.911 

38.911 

38.911 

38.911 

83.827 

87.718 

91.609 

95.500 

99.391 

103.476 

105.286 

107.016 

108.672 

110.260 

63.558 

65.414 

67.186 

68.880 

70.504 

79.041 

82.932 

86.823 

90.714 

94.605 

65.837 
67.590 
69 . 266 
70.874 
72.418 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

38.911 

38.911 

38.911 

38.911 

38.911 

103.283 
107.174 
111 .065 
114.956 
118.847 

111 .786 
113.255 
114.670 
116.035 
117.355 

72.062 
73.561 
75.004 
76.395 
77 .739 

98.497 
102.388 
106 .279 
110.170 
114.061 

73.903 

75.333 
76 .713 
78.046 

79.334 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

38.911 

38.911 

38.911 

38.911 

38.911 

122.738 

126.629 

130.520 

134.411 

138.302 

118.630 

119.866 

121.063 

122.225 

123.353 

79.037 

80.294 

81.512 

82.692 

83.838 

117.952 

121.843 

125.734 

129.625 

133.516 

80.581 

81.790 

82.962 

84.100 

85.205 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

38.911 

36.911 

38.911 
38.911 
38.911 

142.194 
146.085 
149.976 
153.867 
157.7 53 

124.449 

125.515 

126.553 

127.563 

128.549 

84.951 

86.033 

87.085 

88.110 

89.109 

137 .408 
141.299 
145.190 
149.081 
152.972 

86.280 

87.326 

88.345 

89.337 

90.306 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

38.911 

38.911 

38.911 

38.911 

38.911 

161.649 

165.540 

169.431 

173.322 

177.213 

129.509 

130.447 

131.363 

132.257 

133.132 

90.083 

91.033 

91.960 

92.866 

93.751 

156.863 

160.754 

164.645 

168.536 

172.427 

91.250 
92.172 
93. 073 
93.953 
94.814 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

38.911 

38.911 

38.911 

38.911 

38.911 

181.105 

184.996 

188.887 

192.778 

196.669 

133.987 

134.824 

155.643 

136.445 

137.231 

94.616 

95.463 

96.291 

97.103 

97.897 

176.319 

180.210 

184.101 

187.992 

191.883 

95.657 

96.481 

97.288 

98.079 

98.855 

4600 

9700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

38.911 

38.911 

38.911 

38.911 

38.911 

200.560 

204.451 

208.342 

212.233 

216.124 

138.002 

138.757 

139.499 

140.226 

140.940 

98.676 
99.440 
100 . 189 
100.923 
101.644 

195.774 
199.665 
203.556 
207 .447 
211.338 

99.615 

100.360 

101.092 

101.810 

102.515 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

38.911 

38.911 

38.911 

38.911 

38.911 

220.016 

223.907 

227.798 

231.689 

235.580 

141.641 

142.330 

143.006 

143.672 

144.326 

102.352 
103.048 
103.731 
104 . 402 
105.062 

215.230 

219.121 

223.012 

226.903 

230.794 

103.207 

103.887 

104.556 

105.213 

105.860 

5600 
5700 
58 0 0 
5900 
6000 
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TABLE IX.36. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Cfe 


T 

c o° 

H°(T)«H°(0) 

S # (T) 

-{G°(T)-H°(0)}/T H°(T) 

-G 0 (TVT 

T 

K 

J/mol-K 

kJ/rnol 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0 

0.000 

0 .000 

0.000 

0 . 000 

-8.680 

INFINITE 

0 

200 

29.126 

5.812 

193.489 

164.425 

-2.868 

207.826 

200 

298 . 15 

29.378 

8.680 

205.199 

176.036 

0.000 

205.149 

298 . 15 

300 

29.388 

8.734 

205.331 

176.216 

0 . 054 

205.150 

300 

400 

30.115 

11.706 

213.875 

184.610 

3.026 

206.310 

400 

500 

31.092 

14.766 

220.698 

191.167 

6.086 

208.527 

500 

600 

32.090 

17.925 

226.456 

196.581 

9.245 

211 . 048 

600 

700 

32.990 

21.180 

231.472 

201.214 

12.500 

213.615 

700 

800 

33.745 

24.518 

235.928 

205.280 

15.838 

216.130 

800 

900 

34.361 

27.925 

239.939 

208.912 

19.244 

218 . 557 

900 

1000 

34.883 

31.387 

243.587 

212.200 

22.707 

220.880 

1000 

1100 

35.333 

34.899 

246.934 

215.208 

26.219 

223.099 

HOC 

1200 

35.695 

38.951 

250.024 

217.982 

29.771 

225.215 

1200 

1300 

36.006 

42.036 

252.894 

220.558 

33.356 

227.235 

1300 

1400 

36.288 

45.651 

255.573 

222.965 

36.971 

229.165 

1400 

1500 

36.553 

49.293 

258.086 

225.223 

40.613 

231.010 

1500 

1600 

36.808 

52.961 

260.453 

227.352 

44.281 

232.777 

1600 

1700 

37.057 

56.655 

262.692 

229.365 

47.975 

234.471 

1700 

1800 

37.302 

60.373 

264.817 

231.276 

51.693 

236.099 

1300 

1900 

37.545 

64.115 

266.840 

233. Q95 

55.435 

237.664 

1900 

2000 

37.784 

67.882 

268.772 

234.831 

59.202 

239.171 

2000 

2100 

38.020 

71.672 

270.621 

236.492 

62.992 

240.625 

21 00 

2200 

38.254 

75.486 

272.395 

238.084 

66.805 

242.029 

2200 

2300 

38.484 

79.322 

274.101 

239.613 

70.642 

243.387 

2300 

2400 

38.710 

83.182 

275.744 

241.084 

74.502 

244.701 

2400 

2500 

38.933 

87.064 

277.328 

242.503 

78.384 

245.975 

2500 

2600 

39.152 

90.969 

278.860 

243.872 

82.289 

247 .210 

2600 

2700 

39.366 

99.895 

280.341 

245,195 

86.215 

248.410 

2700 

2800 

39.575 

98.892 

281.777 

246.476 

90.162 

249.576 

2800 

2900 

39.780 

102.810 

283.169 

247.717 

94.129 

250.711 

2900 

3000 

39.980 

106.798 

284.521 

248.922 

98.117 

251.815 

3000 

3100 

40.175 

110.805 

285.835 

250.091 

102.125 

252.892 

3100 

3200 

40.365 

114.832 

287.114 

251.229 

106.152 

253.941 

3200 

3300 

40.549 

118.878 

288.359 

252.335 

110.198 

254.965 

3300 

3400 

40.729 

122.942 

289.572 

253.412 

114.262 

255.965 

3400 

3500 

40.904 

127 . 024 

290.755 

254.462 

118.344 

256.942 

3500 

3600 

41 .074 

131.123 

291 .910 

255.487 

122.443 

257.898 

3600 

3700 

41.239 

135,238 

293.037 

256.486 

126.558 

258.832 

3700 

3800 

41 .400 

139.370 

294.139 

257.463 

130.690 

259.747 

3800 

3900 

41.556 

143.518 

295.217 

258.417 

134.838 

260.643 

3900 

4000 

41.707 

147.681 

296.271 

259.350 

139.001 

261.520 

4000 

4100 

41.854 

151.860 

297.302 

260.263 

143.179 

262.381 

4100 

4200 

41 . 997 

156.052 

298.313 

261.157 

147.372 

263.224 

4200 

4300 

42.135 

160.259 

299.302 

262.033 

151.579 

264 . 052 

4300 

4400 

42.269 

164.479 

300.273 

262.891 

155.799 

264.864 

4400 

4500 

42.400 

168.712 

301.224 

263.732 

160.032 

265.661 

4500 

4600 

42.526 

172.959 

302.157 

264.558 

164.279 

266.445 

4600 

4700 

42.649 

177,218 

303.073 

265.367 

168,537 

267.214 

4700 

4800 

42.769 

181.989 

303.972 

266.162 

172.808 

267.971 

4800 

4900 

42.884 

185.771 

304.855 

266.943 

177.091 

268.714 

4900 

5000 

42.997 

190 . 065 

305.723 

267.710 

181.385 

269.446 

5000 

5100 

43.106 

194.370 

306.576 

268.464 

185.690 

270.166 

5100 

5200 

43.212 

198.686 

307 .414 

269.205 

190.006 

270.874 

5200 

5300 

43.315 

203.013 

308 . 238 

269.933 

194.333 

271 .571 

5300 

5400 

43.414 

207 . 349 

309 . 048 

270.650 

198.669 

272.258 

5400 

5500 

43.511 

211.696 

309.846 

271.356 

203.015 

272.934 

5500 

5600 

43.605 

216.051 

310.631 

272.050 

207.371 

273.600 

56 0 0 

5700 

43,695 

220.416 

311.403 

272.734 

211.736 

274.256 

5700 

5800 

43.783 

224.790 

312.164 

273.407 

216.110 

274.904 

5800 

5900 

43.868 

229.173 

312.913 

274.070 

220.493 

275.541 

5900 

6000 

43.950 

233.564 

313.651 

274.724 

224.884 

276.170 

6000 

6200 

44.059 

242.365 

315.094 

276.003 

233.685 

277 .403 

6200 

6400 

44.161 

251.187 

316.494 

277.246 

242.507 

278.603 

6400 

6600 

44.246 

260.028 

317 .855 

278.456 

251.348 

279.772 

6600 

6800 

44.306 

268.884 

319.177 

279.635 

260.204 

280.911 

6800 

7000 

44.338 

277.749 

320.461 

280.783 

269.069 

282.023 

7000 

7200 

44.339 

286.617 

321.711 

281.903 

277.937 

283 .108 

7200 

7400 

44.308 

295.482 

322.925 

282.995 

286.802 

284 . 168 

7400 

7600 

44.244 

304.338 

324.106 

284.061 

295.658 

285.204 

7600 

7800 

44.149 

313.178 

325.254 

285.103 

304.498 

286.216 

7800 

8000 

44.023 

321.995 

326.370 

286.121 

313.315 

287.206 

8000 
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TABLE IX.36. - Concluded. 


T 

K 

c p ° 

J/mol-K 

kJ/mol 

S°(T) 

J/mol-K 

-{G°r0'H o (0)}/T 

J/mol-K 

H 6 (T) 

kJ/mol 

-G°(T)/T 

J/mol-K 

T 

K 

8200 

8400 

8600 

8800 

9000 

43.868 

43.685 

43.477 

43.245 

42.992 

330.785 
339 . 541 
398.257 
356 .930 
365.559 

327.455 

328.510 

329.536 

330.533 

331.502 

287.116 

288.089 

289.041 

289.973 

290.885 

322.105 

330.861 

339.577 

348.250 

356.874 

288.174 
289.122 
290.050 
290 .959 
291 .849 

8200 

8400 

8600 

8800 

9000 

9200 
940 0 
9600 
9800 
10000 

42.720 

42.430 

42.125 

41.807 

41.477 

379.125 
382.690 
391 . 096 
399.990 
907 .818 

332.444 

333.359 

334.250 

335.115 

335.956 

291 .778 
292.653 
293.510 
294.351 
295.174 

365.445 

373.960 

382.416 

390.809 

399.138 

292.721 

293.576 

294.415 

295.236 

296.042 

9200 

9400 

9600 

9800 

10000 

10500 

11000 

11500 

12000 

12500 

40.613 

39.713 

38.796 

37.881 

36.979 

928.393 

998.926 

968.053 

987.222 

505.936 

337.959 

339.828 

341.573 

343.205 

344.733 

297.165 

299.062 

300.873 

302.603 

304.258 

419.663 
439 .745 
459.373 
478.542 
497.256 

297 .991 
299.851 
301.627 
303.326 
304.952 

10500 

11000 

11500 

12000 

12500 

13000 

13500 

14000 

14500 

15000 

36.102 

35.257 

34.449 

33.683 

32.960 

529.205 

592.093 

559.968 

576.999 

593.159 

346.166 
347.512 
348 .780 
349.975 
351.105 

305.842 

307.361 

308.818 

310.217 

311.561 

515.525 

533.363 

550.788 

567.819 

584.479 

306.510 

308.004 

309.438 

310.815 

312.140 

13000 

13500 

14000 

14500 

15000 

15500 

16000 

16500 

17000 

17500 

32.281 
31.644 
31 .049 
30.494 
29.975 

609.967 

625.997 

691.118 

656.503 

671.619 

352.174 

353.189 

354.154 

355.072 

355.949 

312.854 

314.099 

315.298 

316.455 

317.570 

600.787 

616.767 

632.438 

647.823 

662.938 

313.414 
314.641 
315.824 
316 .965 
318 . 067 

15500 

16000 

16500 

17000 

17500 

18000 

18500 

19000 

19500 

20000 

29.491 
29 . 037 
28.611 
28.210 
27.830 

686.989 
701 .119 
715.525 
729.730 
793 .739 

356.786 

357.588 

358.357 

359.095 

359.804 

318.648 

319.690 

320.697 

321.673 

322.617 

677.804 

692.434 

706.845 

721.050 

735.059 

319.131 

320.159 

321.154 

322.118 

323.051 

18000 

18500 

19000 

19500 

20000 
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TABLE IX.37. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR P(cr,whlte.l) 


T 


H °< T )- H °( 0 ) 

S °( T ) 

-{ G o ( T )- H °( 0 )KT 

H°(D 

* G°(Tyr 

T 

K 

J / rool-K 

kJ/mof 

J / moi-K 

J * nol-K 

JcJ/mol 

j / mol-K 

K 

0 

0.000 

0.000 

0.000 

0.000 

- 5.360 

INFINITE 

0 

200 

21.086 

3.151 

32.139 

16.385 

- 2.209 

43.185 

200 

298,15 

23.824 

5.360 

41 . 090 

23.112 

0.000 

41.090 

298 . 15 

300 

23.869 

5.404 

41 .238 

23.224 

0.044 

41 . 090 

300 

317.30 

24.267 

5.821 

4 Z. 5&7 

24.243 

0.461 

41.136 

317.30 

317.30 

26 .120 

6.480 

44.664 

24.243 

1.120 

41.136 

317.30 

400 

26.120 

8.640 

50.714 

29.115 

3.280 

42.515 

400 

500 

26 , 12 0 

11.252 

56.542 

34.039 

5.892 

44.759 

500 

600 

26.120 

13.864 

61.305 

38.198 

8.504 

47 . 132 

600 

700 

26 .120 

16 .476 

65.331 

41 .794 

11.116 

49 . 451 

700 

8 00 

26.120 

19.088 

68.819 

44.959 

1 3.728 

51.659 

800 

900 

26.120 

21.700 

71.895 

47 .785 

16.340 

53.740 

900 

1000 

26.120 

24.312 

74.647 

50.336 

18.952 

55.696 

1000 

1100 

26.120 

26.924 

77.137 

52.661 

21.564 

57.533 

1100 

1200 

26.120 

29.536 

79.410 

54.796 

24,176 

59 . 263 

1200 

1300 

26.120 

32.148 

81.500 

56.771 

26 .788 

60.894 

1300 

140 0 

26.120 

34.760 

83.436 

58 .608 

29.400 

62.436 

1400 

1500 

26 . 120 

37.372 

85.238 

60.324 

32.012 

63.897 

1500 

1600 

26 . 120 

39.984 

86.924 

61.934 

34.624 

65.284 

1600 

1700 

26.120 

42.596 

88.5 07 

63.451 

37.236 

66 . 6 04 

1700 

1800 

26.120 

45.208 

90.000 

64.885 

39.848 

67.863 

1800 

1900 

26.120 

47 .820 

91.413 

66.244 

42.460 

69 . 065 

1900 

2000 

26.120 

50.452 

92.752 

67.536 

45.072 

70.216 

2000 

2100 

26 .120 

53,044 

94.027 

68.768 

47.684 

71.320 

2100 

2200 

26.120 

55.656 

95.242 

69.944 

50.296 

72. 380 

2200 

2300 

26 . 120 

58.268 

96.403 

71.069 

52.908 

73 . 400 

2300 

240 0 

26.120 

60.880 

97.515 

72.148 

55.520 

74.381 

2400 

2500 

26.120 

63.492 

98.581 

73.184 

58.132 

75.328 

2500 

2600 

26.120 

66.104 

99.605 

74.181 

60.744 

76.242 

2600 

27 00 

26.120 

68.716 

100.591 

75.141 

63.356 

77 . 126 

2700 

2800 

26.120 

71.328 

101 . 541 

76,067 

65.968 

77 .981 

2800 

2900 

26.120 

73.940 

102.458 

76.961 

68.580 

78.809 

2900 

3000 

26.120 

76.552 

103.343 

77 .826 

71.192 

79 .612 

3000 

3100 

26.120 

79.164 

104.200 

78.663 

73.804 

80.392 

3100 

3200 

26.120 

81.776 

105.029 

79.474 

76.416 

81 . 149 

3200 

3300 

26 .120 

84.388 

105.833 

80.261 

79.028 

81 .885 

3300 

3400 

26.120 

87 . 000 

106.612 

81 . 024 

81.640 

82.601 

3400 

3500 

26.120 

89.612 

107.369 

81 .766 

84.252 

83.298 

3500 

3600 

26.120 

92.224 

108.105 

82.488 

86.864 

83.976 

3600 

3700 

26.120 

94.836 

108 .821 

83.190 

89.476 

84.638 

3700 

3800 

26.120 

97 .448 

109.518 

83.873 

92.088 

85,284 

3800 

3900 

26 .120 

100.060 

110.196 

84.540 

94.700 

85.914 

3900 

4000 

26.120 

102.672 

110 .857 

85.189 

97.312 

86.529 

4000 

4100 

26.120 

105.284 

111.502 

85.823 

99.924 

87 . 131 

4100 

4200 

26.120 

107.896 

112.132 

86.442 

102.536 

87.718 

4200 

4300 

26.120 

110.508 

112.746 

87.047 

105.148 

88.293 

4300 

4400 

26.120 

113.120 

113.347 

87.638 

107.760 

88.856 

4400 

4500 

26.120 

115.732 

113.934 

88.216 

110.372 

89.407 

4500 

4600 

26.120 

118.344 

114.508 

88.781 

112.984 

89.946 

4600 

4700 

26 .120 

120.956 

115.070 

89.334 

115.596 

90.475 

4700 

4800 

26.120 

123.568 

115.620 

89.876 

118.208 

90.993 

4800 

4900 

26.120 

126.180 

116.158 

90.407 

120.820 

91.501 

4900 

5000 

26.120 

128.792 

116.686 

90.927 

123.432 

91.999 

5000 

5100 

26 .120 

131.404 

117.203 

91.438 

126.044 

92.489 

5100 

5200 

26.120 

134.016 

117.710 

91.938 

128.656 

92.969 

5200 

5300 

26 .120 

136.628 

118,208 

92.429 

131 .268 

93.440 

5300 

5400 

26.120 

139.240 

118.696 

92.911 

133.880 

93.904 

5400 

5500 

26.120 

141.852 

119.175 

93.384 

136.492 

94.359 

5500 

5600 

26.120 

144.464 

119.646 

93.849 

139.104 

94.806 

5600 

5700 

26.120 

147.076 

120.108 

94.306 

141.716 

95.246 

5700 

5800 

26.120 

149.688 

120.563 

94,754 

144.328 

95.678 

5800 

5900 

26.120 

152.300 

121.009 

95.196 

146.940 

96.104 

5900 

6000 

26.120 

154.912 

121.448 

95.629 

149.552 

96.523 

6000 
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TABLE IX.3B. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Pb(er,l> 


T 

K 

c p 

J/mo!-K 

kJ/mol 

S°(T) 

J/mol-K 

4G°(T)-H°(0)KT 

J/mol-K 

H°(T) 

kJ/moi 

-G°(T)/T 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

350 

900 

950 

500 

0.000 
25.771 
26 .650 
26.670 
27.292 
27.801 
28.298 
28.776 

0 . 000 
9.293 
6.870 
6.919 
8.267 
9.693 
11.096 
12.973 

0.000 

59.328 

69.800 

69.965 

69.118 

72.793 

76.097 

79.103 

0.000 
32.861 
91.758 
91.901 
95.999 
98.685 
51 . 550 
59.158 

-6.870 
-2.577 
0 .000 
0.099 
1.397 
2.773 
9.176 
5.603 

INFINITE 

67.211 

69.800 

69.801 
65.127 
65.860 
66.817 
67.898 

0 

200 

298.15 

300 

350 

900 

950 

500 

550 

600 

600.65 

29.271 

29.736 

29.791 

13.929 

15.399 

15.919 

81.869 

89.936 

89.968 

56.553 

58.771 

53.798 

7.059 

8.529 

8.599 

69.099 

70.221 

70.236 

550 

600 

600.65 

600.65 

700 

800 

900 

1000 

30.627 

30.313 

29.979 

29.660 

29.369 

20.231 

23.258 

26.273 

29.255 

32.206 

92.980 

97.195 

101.171 

109.683 

107.793 

58.798 

63.919 

68.330 

72.178 

75.587 

13.361 

16.338 

19.903 

22.385 

25.336 

70.236 

73.733 

76.917 

79.811 

82.957 

600.65 

700 

800 

900 

1000 

1100 

1200 

1300 

1900 

1500 

29.116 

28.903 

28.731 

25.602 

28.513 

35.130 

38.030 

90.912 

93.778 

96.633 

110.580 
113.109 
115.910 
117 .539 
119.509 

78.699 

81.912 

83.990 

86.269 

88.915 

28.260 

31.160 

39.092 

36.908 

39.763 

89.889 

87.137 

89.229 

91.172 

92,995 

noo 

1200 

1300 

1900 

1500 

1600 

1700 

1800 

1900 

2000 

28.963 
28.951 
28.975 
28.532 
28 .620 

99.982 

52.327 

55.173 

58.023 

60.881 

121.393 

123.068 

129.699 

126.235 

127.701 

90.917 

92.287 

99.093 

95.697 

97.261 

92.612 

95.957 

98.303 

51.153 

59.011 

99.710 
96.328 
97 .859 
99.313 
100.696 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2900 

2500 

28.737 
28.881 
29.098 
29 .238 
29 . 996 

63.798 

66.629 

69.525 

72.939 

75.373 

129.100 

130.990 

131.728 

132.968 

139.165 

98.799 

100.159 

101.999 

102.785 

109.016 

56.878 

59.759 

62.655 

65.569 

68.503 

102.015 

103.277 

109.986 

105,697 

106.769 

2100 

2200 

2300 

2900 

2500 

2600 

2700 

2800 

2900 

3000 

29.671 
29 .909 
30.160 
30.919 
30.689 

78.329 

81.308 

89.311 

87.390 

90.395 

135.325 

136.999 

137.591 

138.609 

139.690 

105.198 

106.335 

107.930 

108.987 

109.508 

71.959 

79.938 

77.991 

80.970 

83.525 

107.890 

108.879 

109.839 

110.856 

111.798 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

30.953 

31.223 

31.992 

31-757 

32.015 

93.977 

96.586 

99.722 

102.889 

106.073 

190 .650 
191.637 
192.602 
193.596 
199.970 

110.996 

111.959 

112.383 

113.286 

119.169 

86.607 

89.716 

92.852 

96.019 

99.203 

112.712 

113.601 

119.965 

115.307 

116.127 

3100 

3200 

3300 

3900 

3500 

3600 

32.269 

109.287 

195.376 

115.018 

102.917 

116.927 

3600 
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cr 

9 


TABLE IX.39. * THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Rb(cr,f) 


T 


c p 

H°(T)-H°(0) 

S' 

3 (T) 

K 



kJ/mol 

JJmoFK 

0 


0 

.000 

0 

. 000 

0 

. 000 

ZOO 


27 

.996 

9 

.657 

65 

.302 

293 . 

,15 

31 

. 060 

7 

.989 

76 

. 7 8 D 

300 


31 

.209 

7 

.597 

76 

.973 

312. 

.97 

32 

.385 

7 

.993 

78 

. 266 

312. 

97 

31 

.801 

10 

.135 

85 

.281 

9 0 0 


30 

.829 

12 

.868 

92 

. 998 

500 


30 

. 989 

15 

.930 

99. 

.831 

600 


30 

.990 

18 

.979 

105, 

.382 

700 


30 

.525 

22 

.022 

no, 

. 080 

800 


50 

.709 

25 

.082 

119, 

.166 

900 


31 

.012 

28 

.167 

117. 

.800 

1000 


31 

.976 

31 

.290 

121 , 

.089 

1100 


32, 

.151 

39 

.970 

129. 

,119 

1200 


33 

. 099 

37 

.729 

126. 

.955 

1300 


39, 

. 366 

91 , 

. 099 

129. 

652 

19 0 0 


36 , 

.027 

99 

.616 

132. 

,257 

1500 


33 

.190 

98 

.320 

139. 

,312 

1600 


90 , 

.768 

52 

.261 

137 . 

359 

1700 


93, 

.976 

56 

.993 

139 . 

.919 

1800 


97, 

.828 

61 . 

,077 

192. 

538 

1900 


52. 

.387 

66 . 

, 082 

195. 

293 

2000 


57. 

,719 

71 . 

,581 

198. 

062 

2100 


63, 

887 

77 . 

659 

151. 

029 


-{G o 0>H o (0))/T 

H°(T) 

-G°(ryr 

T 

J/moI-K 

kJ/mo) 

J/mol-K 

K 

0.000 

-7.989 

INFINITE 

0 

92.018 

-2.832 

79.963 

200 

51.662 

0.000 

76.780 

298.15 

51.817 

0.058 

76.781 

300 

52.897 

0.959 

76 .819 

312.97 

52.897 

2.696 

76.819 

312.97 

60.828 

5.379 

79.550 

900 

67.972 

8.991 

82.950 

500 

73.758 

11.985 

86.290 

600 

78.620 

19.533 

89.319 

700 

82.813 

17.593 

92.175 

800 

86.502 

20.678 

99.829 

900 

89.799 

23.801 

97.288 

1000 

92.783 

26.981 

99.591 

1100 

95.519 

30.290 

101.755 

1200 

98.037 

33.610 

103.798 

1300 

100.388 

37 .127 

105.738 

1900 

102.598 

90.831 

107.591 

1500 

109.691 

99.772 

109.372 

1600 

106 .688 

99.009 

111.093 

1700 

108.606 

53.588 

112.767 

1800 

110.963 

58.593 

119.909 

1900 

112.272 

69.092 

116.016 

2000 

119.096 

70.165 

117.612 

2100 
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TABLE IX.40. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR S(a,|5,l) 


a 

0 

f 


T 

C p 

H°(T)-H°(0) 

S°(T) 

K 

J/moFK 

kJ/mol 

JAnol-K 

0 

0.000 

0.000 

0.000 

200 

19.360 

2.333 

23.655 

298.15 

22.690 

4.412 

32.070 

300 

22.737 

4.454 

32.211 

368.30 

24.237 

6 . 061 

37 . 031 

368 . 30 

24.773 

6.462 

38 . 119 

388.36 

25.180 

6.963 

39.444 

388.36 

31.710 

8.684 

93.875 

400 

32.369 

9.058 

44.824 

428 .15 

36.595 

10.002 

47 . 104 

432.25 

98.833 

10.173 

47 .502 

453.15 

42.472 

11.118 

49.6 38 

500 

38.026 

12.993 

53.578 

550 

35.614 

14.827 

57.076 

600 

34.371 

16.573 

60.116 

650 

33.493 

18.270 

62.832 

700 

32.451 

19.920 

65.279 

717 

31.992 

20.468 

66.052 

800 

32.000 

23.124 

69.557 

900 

32.000 

26.324 

73.326 

1000 

32.000 

29.524 

76.698 

1100 

32.000 

32.724 

79.798 

1200 

32.000 

35.924 

82.532 

1300 

32.000 

39.124 

85.093 

1400 

32.000 

42.324 

87.465 

1500 

32.000 

45.524 

89.672 

1600 

32.000 

48.724 

91 .738 

1700 

32.000 

51.924 

93.678 

1800 

32.000 

55.124 

95.507 

1900 

32.000 

58.324 

97.237 

2000 

32.000 

61.524 

98.878 

2100 

32.000 

64.724 

100 .440 

2200 

32.000 

67.924 

101.928 

2300 

32.000 

71.129 

103.351 

2400 

32.000 

74.324 

104.713 

2500 

32.000 

77.524 

106.019 

2600 

32.000 

80.724 

107.274 

2700 

32.000 

83.924 

108.482 

2800 

32.000 

87.124 

109.645 

2900 

32.000 

90.324 

110.768 

3000 

32.000 

93.524 

111.853 

3100 

32.000 

96.724 

112.902 

3200 

32.000 

99.924 

113.918 

3300 

32.000 

103.124 

114.903 

3400 

32.000 

106.324 

115.858 

3500 

32.000 

109.524 

116.786 

3600 

32.000 

112.724 

117,687 

3700 

32.000 

115.924 

118.564 

380 0 

32.000 

119.124 

119.418 

3900 

32.000 

122.324 

120.249 

4000 

32.000 

125.524 

121.059 

4100 

32.000 

128.724 

121.849 

4200 

32.000 

131.924 

122,620 

4300 

32.000 

135.124 

123.373 

4400 

32.000 

138.324 

124.109 

4500 

32.000 

141.524 

124.828 

4600 

32.000 

144.724 

125.531 

4700 

32.000 

147.924 

126.220 

4800 

32.000 

151.124 

126.893 

4900 

32.000 

154.324 

127.553 

5000 

32.000 

157.524 

128.200 

5100 

32.000 

160.724 

128.833 

5200 

32.000 

163.924 

129.455 

5300 

32.000 

167.124 

130.064 

5400 

32.000 

170.324 

130.662 

5500 

32.000 

173.524 

131.250 

5600 

32.000 

176.724 

131.826 

5700 

32.000 

179.924 

132.393 

5800 

32.000 

183.124 

132.949 

5900 

32.000 

186.324 

133.496 

6000 

32.000 

189.524 

134.034 


-(G o (T)-H o (0)}/r 

H®(T) 

-G°<ryr 

T 

J/mol-K 

kJ/mof 

J/mol-K 

K 

0.000 

-4.412 

INFINITE 

0 

11 .992 

-2.079 

34.052 

200 

17.272 

0.000 

32.070 

298.15 

17,364 

0.042 

32.070 

300 

20.574 

1.649 

32.554 

368.30 

20 . 574 

2.050 

32.554 

368.30 

21.515 

2.551 

32.876 

388.36 

21.515 

4.272 

32.876 

388.36 

22 . 180 

4.646 

33.210 

400 

23.743 

5.590 

34.048 

428.15 

23 . 966 

5.761 

34.173 

432.25 

25.103 

6.706 

34.839 

453.15 

27.593 

8.581 

36.417 

500 

30.118 

10.415 

38.140 

550 

32,494 

12.161 

39.847 

600 

34.725 

13.858 

41.513 

6 50 

36.822 

15.508 

43.124 

700 

37.505 

16.056 

43.659 

717 

40.652 

18.712 

46.167 

800 

44.077 

21.912 

48.980 

900 

47.174 

25.112 

51.586 

1000 

49.999 

28.312 

54.010 

1100 

52 . 595 

31.512 

56 .27 2 

1200 

54 . 998 

34.712 

58.392 

1300 

57.233 

37.912 

60.385 

1400 

59.323 

41.112 

62.265 

1500 

61.285 

44.312 

64.043 

1600 

63.134 

47.512 

65.730 

1700 

64.882 

50.712 

67.334 

1800 

66.540 

53.912 

68.862 

1900 

68.116 

57.112 

70.322 

2000 

69.619 

60.312 

71.720 

2100 

71.054 

63.512 

73.059 

2200 

72.427 

66.712 

74.346 

2300 

73.744 

69.912 

75,583 

2400 

75.009 

73.112 

76.774 

2500 

76 . 226 

76.312 

77.923 

2600 

77.399 

79.512 

79.033 

2700 

78.530 

82.712 

80.106 

2800 

79.622 

85.912 

81.144 

2900 

80.679 

89.112 

82.149 

3000 

81.701 

92.312 

83.124 

3100 

82,692 

95.512 

84.071 

3200 

83.654 

98.712 

84.990 

3300 

84.587 

101.912 

85.884 

3400 

85.494 

105.112 

86.754 

3500 

86.375 

108.312 

87.601 

3600 

87.234 

111.512 

88.426 

3700 

88.069 

114.712 

89,230 

3800 

88.884 

117.912 

90.015 

3900 

89.678 

121.112 

90.781 

4000 

90.453 

124.312 

91.529 

4100 

91.210 

127.512 

92.260 

4200 

91.949 

130.712 

92.975 

4300 

92.672 

133.912 

93.674 

4400 

93.378 

137.112 

94.359 

4500 

94.070 

140.312 

95.029 

4600 

94.746 

143.512 

95.685 

4700 

95.409 

146.712 

96,328 

4800 

96.058 

149.912 

96.959 

4900 

96.695 

153.112 

97.577 

5000 

97.319 

156.312 

98.184 

5100 

97.931 

159.512 

98.779 

5200 

98.531 

162.712 

99.364 

5300 

99.121 

165.912 

99.938 

54 00 

99.700 

169.112 

100.502 

5500 

100.268 

172.312 

101.056 

5600 

100.827 

175.512 

101.601 

5700 

101 .376 

178.712 

102.137 

5800 

101.916 

181.912 

102.664 

5900 

102.447 

185.112 

103.182 

6000 
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TABLE IX.41. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Si(cr,t) 


T 

c p 


s°m 

•{G’oyH'coMrr 

H°(T> 

■G 0 (Tyr 

T 

K 

J/mol-K 

kJ/mol 

Jrtnol-K 

J/mol'K 

kJ/mol 

J/mol*K 

K 

0 

0 . 0 DO 

0.000 

0.000 

0.000 

-3.217 

INFINITE 

0 

200 

15.656 

1.452 

11.683 

4.422 

-1.765 

20.509 

200 

298 - 1 5 

19.789 

3.217 

18.810 

8.019 

0.000 

18.810 

298.15 

300 

19.855 

3.254 

18.933 

8.085 

0.037 

18.810 

300 

400 

22.301 

5.377 

25.023 

11.580 

2.160 

19.624 

400 

500 

23,610 

7.678 

30.152 

14.796 

4.461 

21.231 

500 

600 

24,472 

10.085 

34.537 

17.730 

6.867 

23.092 

600 

700 

25.123 

12.566 

38.361 

20.410 

9.348 

25.006 

700 

800 

25.662 

15.106 

41.752 

22.870 

11.888 

26.891 

800 

900 

26.135 

17.696 

44.802 

25.140 

14.478 

28.715 

900 

1000 

26.568 

20.331 

47 .578 

27 .247 

17.114 

30.464 

1000 

1100 

26.974 

23.009 

50.130 

29.213 

19.791 

32.138 

1100 

1200 

27.362 

25.725 

52.493 

31.056 

22.508 

33.737 

1200 

1300 

27.737 

28.480 

54.698 

32.790 

25.263 

35.265 

1300 

1400 

28.103 

31.273 

56.767 

34.430 

28.055 

36.728 

1400 

1500 

28.462 

34.101 

58.719 

35.985 

30.883 

38.130 

1500 

1600 

28.816 

36.965 

60.567 

37 .464 

33.747 

39.475 

1600 

cr 1690 

29.131 

39.572 

62.152 

38.737 

36.355 

40.640 

1690 

< 1690 

27.200 

89.782 

91.862 

38.737 

86.565 

40.640 

1690 

1700 

27.200 

90.054 

92.023 

39.050 

86.837 

40.942 

1700 

1800 

27.200 

92.774 

93.578 

42.036 

89.557 

43.824 

1800 

1900 

27.200 

95.494 

95.048 

44.788 

92.277 

46.481 

1900 

2000 

27.200 

98.214 

96.443 

47.336 

94.997 

48.945 

2000 

2100 

27.200 

100.934 

97.770 

49.706 

97.717 

51.239 

2100 

2200 

27.200 

103.654 

99.036 

51.920 

100.437 

53.383 

2200 

2300 

27.200 

106.374 

100.245 

53.995 

103.157 

55.394 

2300 

2400 

27 .200 

109.094 

101.402 

55.946 

105.877 

57.287 

2400 

2500 

27.200 

111.814 

102.513 

57.787 

108.597 

59.074 

2500 

2600 

27.200 

114.534 

103.580 

59.528 

111.317 

60.765 

2600 

2700 

27.200 

117.254 

104.606 

61.179 

114.037 

62.370 

2700 

2800 

27,200 

119,974 

105.595 

62.747 

116.757 

63.896 

2800 

2900 

27.200 

122.694 

106.550 

64.241 

119.477 

65,351 

2900 

3000 

27.200 

125.414 

107.472 

65.667 

122.197 

66.740 

3000 

3100 

27.200 

128.134 

108.364 

67.030 

124.917 

68.068 

3100 

3200 

27.200 

130.854 

109.227 

68.335 

127.637 

69.341 

3200 

3300 

27.200 

133.574 

110.064 

69.587 

130.357 

70.562 

3300 

3400 

27.200 

136.294 

110.876 

70.790 

133.077 

71.736 

3400 

3500 

27.200 

139.014 

111 .665 

71.946 

135.797 

72.866 

3500 

3600 

27.200 

141.734 

112.431 

73.060 

138.517 

73.954 

3600 

3700 

27.200 

144.454 

113.176 

74.135 

141.237 

75.004 

3700 

3800 

27.200 

147.174 

113.902 

75.172 

143,957 

76.018 

3800 

5900 

27.200 

149.894 

114.608 

76.174 

146.677 

76.999 

3900 

4000 

27.200 

152.614 

115.297 

77.143 

149.397 

77.948 

4000 

4100 

27.200 

155.334 

115,969 

78.082 

152.117 

78.867 

4100 

4200 

27.200 

158.054 

116.624 

78.992 

154.837 

79 .758 

4200 

4300 

27.200 

160.774 

117.264 

79.875 

157.557 

80.623 

4300 

4400 

27,200 

163.494 

117.889 

80.732 

160.277 

81.463 

4400 

4500 

27.200 

166.214 

118.501 

81.564 

162.997 

82.279 

4500 

46 00 

27.200 

168.934 

119.098 

82.374 

165.717 

83.073 

4600 

4700 

27.200 

171.654 

119.683 

83.161 

168.437 

83.846 

4700 

4800 

27.200 

174.374 

120.256 

83.928 

171.157 

84.598 

4800 

4900 

27.200 

177.094 

120.817 

84.675 

173.877 

85.332 

4900 

5000 

27.200 

179.814 

121.366 

85.404 

176.597 

86.047 

5000 

5100 

27 .200 

182.534 

121 .905 

86.114 

179.317 

86.745 

5100 

5200 

27.200 

185.254 

122.433 

86.807 

182.037 

87.426 

5200 

5300 

27.200 

187.974 

122.951 

87.484 

184.757 

88.092 

5300 

5400 

27 .200 

190 .694 

123.460 

88.146 

187.477 

88.742 

5400 

5500 

27.200 

193.414 

123.959 

88.793 

190.197 

89.378 

5500 

5600 

27.200 

196.134 

124.449 

89.425 

192.917 

90.000 

5600 

5700 

27.200 

198.854 

124.930 

90.044 

195.637 

90.608 

5700 

5800 

27.200 

201.574 

125.403 

90.649 

198.357 

91.204 

5800 

5900 

27.200 

204.294 

125.868 

91.242 

201.077 

91.788 

5900 

6000 

27.200 

207 .014 

126.326 

91.823 

203.797 

92.359 

6000 
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TABLE IX.42. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Sn(cr,l) 


T 

K 

°p 

J/mot-K 

H'(T>H°(0) 

kJ/moi 

S°CT) 

J/mol-K 

-<G <, <T)-H o (0))rr 

J/mol-K 

H°(n 

kJAnot 

-G 8 (Tyr 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

350 

<+00 

950 

500 

0 . 000 
25.500 
27.112 
27.199 
28 . 026 
23.909 
29.887 
31.036 

0.000 
3.738 
6.323 
6 .373 
7.752 
9.176 
10.695 
12.167 

0.000 
40.683 
51.180 
51.348 
55.598 
59 . 398 
62.857 
66.065 

0.000 

21.994 

29.973 

30.104 

33.948 

36.459 

39.202 

41.730 

-6.323 

-2.585 

0.000 

0.050 

1.429 

2.853 

4.322 

5.844 

INFINITE 

53.609 

51.180 

31.181 
51.514 
52.266 
53.254 
54.376 

0 

200 

298.15 

300 

350 

400 

450 

500 

505.12 

31.158 

12.326 

66 .381 

61.978 

6.003 

54.496 

505.12 

505.12 

600 

700 

800 

900 

1000 

29.915 
28.663 
28 . 299 
28.093 
27.957 
27 .995 

19.522 

22.273 

25.116 

27.930 

30.729 

33.529 

80.626 
85.620 
90.003 
93.760 
97 .057 
100.002 

41.978 

48.498 

54.123 

58.848 

62.914 

66.478 

13.199 

15.950 

18.793 

21.607 

24.406 

27.201 

54.496 

59.036 

63.156 

66.752 

69.940 

72.801 

505.12 
600 
7 DO 
800 
900 
1000 

1100 

1200 

1300 

1900 

1500 

27.979 

28.099 

28.130 

28.229 

28.339 

36.319 

39.120 

91.929 

99.747 

97.575 

102.667 

105.104 

107.352 

109.440 

111.391 

69.649 

72.503 

75.099 

77.478 

79.674 

29.996 

32.797 

35.606 

38.424 

41.252 

75.397 

77.773 

79.963 

81.996 

83.890 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

28.955 
28.575 
28.698 
28.822 
28 .997 

50.915 
53.266 
56.130 
59 . 006 
61.899 

113.224 
114.952 
116.589 
118 . 144 
119 .626 

81.715 
83.619 
85.406 
87 . 088 
88.679 

44.092 

46.943 

49.807 

52.683 

55.571 

85.666 

87.339 

88.919 

90.416 

91.840 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2900 

2500 

29.071 

29.195 

29.318 

29.939 

29.559 

69.795 
67 .708 
70.639 
73.572 
76.522 

121 .041 
122.396 
123.697 
126.997 
126.151 

90.186 

91.620 

92.986 

94.292 

95.543 

58 . 472 
61.385 
66.311 
67.269 
70.199 

93.197 
94.494 
95.735 
96.927 
98 . 072 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

29.676 

29.792 

29.905 

30.015 

30.123 

79 . 484 
82.457 
85.442 
88.438 
91.445 

127.313 

128.635 

129.521 

130.572 

131.591 

96 .742 
97.895 
99.006 
100.076 
101.110 

73.161 

76.136 

79.119 

82.115 

85.122 

99.174 

100.237 

101.264 

102.256 

103.217 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

30.228 

30.331 

30.931 

30.528 

30.622 

94.462 

97.490 

100.528 

103.576 

106.634 

132.581 

133.562 

136.677 

135.387 

136.273 

102.109 

103.076 

104.014 

104.923 

105.806 

88.139 

91.167 

96.205 

97.253 

100.311 

104. 149 
105.052 
105.930 
106.783 
107.613 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

9000 

30.713 
30.801 
30.886 
30 .968 
31.097 

109,701 

112.776 

115.861 

118.953 

122.054 

137.137 
137 .980 
138.802 
139 .606 
160.391 

106.665 

107.500 

108.313 

109.105 

109.877 

103.378 

106.653 

109.538 

112.630 

115.731 

108.421 

109.209 

109.977 

110.726 

111.458 

3600 
37 00 
3800 
3900 
4000 

9100 

9200 

9300 

9900 

9500 

31.123 

31.196 

31.266 

31.333 

31.396 

125.163 

128.279 

131.402 

134.532 

137.668 

161.158 

161.909 

162.666 

163.366 

166.068 

110.631 

111.367 

112.085 

112.788 

113.475 

118.860 

121.956 

125.079 

128.209 

131.365 

112.173 

112.872 

113.556 

114.225 

114.881 

4100 

4200 

4300 

4400 

4500 

9600 

9700 

31.957 

31.519 

140.811 

143.959 

166.759 

165.636 

114.148 

114.807 

136.688 

137.636 

115.523 

116.152 

4600 

4700 
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TABLE IX.43. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Sr(a,M) 


T 

K 

c p 

JAnol-K 

kJ/moJ 

S°(T) 

J/mol-K 

J/mol-K 

H®(T) 

kj/mol 

-G°CTyr 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

400 

500 

0.000 

25.777 

26.830 

26.850 

27.547 

28.664 

0.000 

3.978 

6.558 

6.608 

9.344 

12.171 

0.000 

44.516 

54.999 

55.165 

63.031 

69.335 

0.000 

24.626 

33.003 

33.139 

39.670 

44.993 

-6.558 
-2.580 
0 .000 
0.050 
2.786 
5.613 

INFINITE 

57.417 

54.999 

55.000 

56 . 065 

58.109 

0 

200 

298.15 

300 

400 

500 

600 
700 
800 
a 820 

29.386 

30.039 

30.634 

30.749 

15,074 

18.046 

21,080 

21.694 

74.626 

79.205 

83.256 

84.014 

49.502 

53.426 

56.906 

57.558 

8.516 

11.488 

14.522 

15.135 

60.433 

62.795 

65.104 

65.556 

600 

700 

800 

820 

820 

900 

1000 

29.824 

30.146 

30.548 

22.544 

24.943 

27.977 

85.050 

87.841 

91.038 

57.558 

60.127 

63.061 

15.985 

18.384 

21.419 

65.556 

67.414 

69.619 

820 

900 

1000 

0 mi 

30.713 

29.233 

92.269 

64.187 

22.675 

70.487 

1041 

* 1041 

1100 
1200 
1300 
1400 
1500 

37.000 

37.000 

37.000 

37.000 

37.000 

37.000 

37.233 

39.416 

43.116 

46.816 

50.516 

54.216 

99.954 

101.994 

105.213 

108.175 

110.917 

113.470 

64.187 

66.161 

69.283 

72.162 

74.834 

77.326 

30.675 
32.858 
36.558 
40.258 
43.958 
47 .658 

70 . 487 
72.123 
74.748 
77.207 
79.518 
81.698 

1041 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

37.000 
37.000 
37.000 
37 . 000 
37.000 

57.916 

61.616 

65.316 

69.016 

72.716 

115.858 

118.101 

120.215 

122.216 
124.114 

79.660 

81.856 

83.929 

85.892 

87.756 

51.358 

55.058 

58.758 

62.458 

66.158 

83.759 

85.714 

87.572 

89.343 

91.035 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

37.000 

37.000 

37.000 

37.000 

37.000 

76.416 

80.116 

83.816 

87.516 

91.216 

125.919 

127.640 

129.285 

130.860 

132.370 

89.530 

91.224 

92.843 

94.395 

95.884 

69.858 

73.558 

77.258 

80.958 

84.658 

92.653 

94.205 

95.695 

97.127 

98.507 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

37.000 

37.000 

37.000 

37.000 

37.000 

94.916 

98.616 

102.316 

106.016 

109.716 

133.821 

135.218 

136.563 

137.862 

139.116 

97.315 

98.693 

100.022 

101.304 

102.544 

88.358 

92.058 

95.758 

99.458 

103.158 

99.838 

101,122 

102.364 

103.566 

104.730 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

37.000 

37.000 

37.000 

37.000 
37.000 

113.416 

117.116 

120.816 

124.516 

128.216 

140.329 

141.504 

142.642 

143.747 

144,820 

103.743 

104.905 

106.032 

107.125 

108.186 

106.858 

110.558 

114.258 

117.958 

121.658 

105.859 

106.955 

108.019 

109.054 

110.060 

3100 

3200 

3300 

3400 

3500 

3600 

5700 

3800 

3900 

4000 

37.000 
37 . 000 
37.000 
37.000 
37.000 

131.916 

135.616 

139.316 

143.016 

146.716 

145.862 
146.876 

147.862 
148.824 
149.760 

109.219 

110.223 

111.200 

112.153 

113.081 

125.358 

129.058 

132.758 

136.458 

140.158 

111.040 

111.995 

112.926 

113.834 

114.721 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

37 .000 
37.000 
37.000 
37.000 
37.000 

150.416 
154.116 
157 .816 
161.516 
165.216 

150.674 

151.565 

152.436 

153.287 

154.118 

113.987 

114.871 

115.735 

116.579 

117.404 

143.858 

147.558 

151.258 

154.958 

158.658 

115.587 
116.433 
117 .260 
118.069 
118.861 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

37.000 

37.000 

37.000 

37.000 

37.000 

168.916 

172.616 

176.316 

180.016 

183.716 

154.931 
155.727 
156.506 
157 .269 
158 . 017 

118.211 

119.000 

119.774 

120.531 

121.273 

162.358 

166.058 

169.758 

173.458 

177.158 

119.636 
120.396 
121.140 
121 .870 
122.585 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

37.000 

37.000 

37.000 

37.000 

37.000 

187.416 

191.116 

194.816 

198.516 

202.216 

158.749 

159.468 

160.173 

160.864 

161.543 

122.001 

122.715 

123.415 

124.102 

124.776 

180.858 

184.558 

188.258 

191.958 

195.658 

123.287 

123.976 

124.652 

125.316 

125.969 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

37.000 
37.000 
37.000 
37.000 
37 .000 

205.916 

209.616 

213.316 

217.016 

220.716 

162.210 

162.865 

163.508 

164.141 

164.762 

125.439 
126.090 
126.729 
127.358 
127 .976 

199.358 

203.058 

206.758 

210.458 

214.158 

126.610 
127.240 
127 .860 
128.470 
129 .070 

5600 

5700 

5800 

5900 

6000 
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T 

K 

0 

200 

298.15 
300 
90 0 
500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1900 

1500 

1600 

1700 

1300 

1900 

2000 

2100 

2200 

2300 

2900 

2500 

2600 

2700 

2800 

2900 

3000 

3100 
3200 
cr 3258 

f 3258 
3300 
3900 
3500 

3600 

3700 

3800 

3900 

9000 

9)00 

9200 

9300 

9900 

9600 

9600 
9700 
98 0 C 
9900 
5000 

5100 

5200 

5300 

5900 

5500 

5600 
57 00 
5800 
5900 
6000 


TABLE IX.44. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Ta(cr.l) 


C P 

JAnol-K 

H°(T)-H°(0) 

U/mol 

3°(T) 

J/rtiol-K 

-(G°(T).H o (0»n- 

J/mol-K 

H»(T) 

fcJAnol 

-G°(Tyr 

J/mol*K 

T 

K 

0.000 

29.082 

25.295 

25.308 

25.850 

26.397 

0 . 000 
3 . 246 
5.681 
5.728 
8.287 
10.897 

0.000 
31.582 
91.971 
91 .628 
98.986 
59.808 

0.000 

15.351 

22.917 

22.535 

28.269 

33.019 

-5.681 

-2.935 

0.000 

0.097 

2.606 

5.216 

INFINITE 

93.756 

91.971 

91.971 

92.971 
99.376 

0 

200 

298 . 15 
300 
900 
500 

26.830 

27.219 

27.979 

27.653 

27.937 

13.556 

16.260 

18.995 

21.752 

29.529 

59.655 

63.822 

67.979 

70.721 

73.697 

37 .061 
90.599 
93.730 
96.552 
99.118 

7.875 

10.579 

13.319 

16.071 

18.898 

96.530 

98.709 

50.831 

52.869 

59.799 

600 

700 

800 

900 

1000 

28.280 
28 .669 
28.991 
29.198 
29.317 

27.390 

30.187 

33.070 

35.981 

38.907 

76.325 

78.802 

81.110 

83.267 

85.286 

51.971 

53.697 

55.671 

57.566 

59.398 

21.659 

29.506 

27.389 

30.300 

33.226 

56.6 36 
58.381 
60.091 
61.629 
63.135 

1100 

1200 

1300 

1900 

1500 

29.995 
29.691 
30.113 
30 .673 
31 . 189 

91.895 
99.800 
97 .789 
50.827 
53.922 

87.182 

88.973 

90.682 

92.329 

93.912 

61.029 

62.620 

69.132 

65.573 

66,950 

36.166 

39.119 

92.108 

95.196 

98.291 

69.579 

65.962 

67.288 

68.563 

69.791 

1600 

1700 

1800 

1900 

2000 

31.712 

32.252 

32.827 

33.959 

39.167 

57.067 

60.265 

63.519 

66.832 

70.213 

95.996 

96.939 

98.380 

99.790 

101.170 

68.271 

69.590 

70.763 

71.993 

73.085 

51.386 

59.589 

57.838 

61.151 

69.532 

70.976 

72.123 

73.233 

76.310 

75.357 

2100 

2200 

2300 

2900 

2500 

39.970 
35.890 
36 .996 
38 .158 
39.596 

73.669 

77.211 

80.851 

89.605 

88.989 

102.525 

103.862 

105.186 

106.503 

107.819 

79.191 

75.265 

76.310 

77.329 

78.323 

67.988 

71.530 

75.170 

78.929 

82.808 

76.376 

77.369 

78.339 

79.288 

80.217 

2600 

2700 

2800 

2900 

3000 

91 .130 
92.930 
99.080 

92.521 

96.722 

99.295 

109.191 

110.975 

111.256 

79.296 

80.299 

80.799 

86.890 

91.091 

93.569 

81.128 

82.025 

82.538 

3100 

3200 

3258 

91.890 
91 .890 
91 .890 
91 .890 

135.813 
137 .570 
191.759 
195.938 

122.980 

123.016 

129.265 

125.978 

80.799 

81.328 

82.573 

83.781 

130.132 

131.889 

136.073 

190.257 

82,538 

83.050 

89.299 

85.905 

3258 

3300 

3900 

3500 

91.890 
91 .890 
91 .890 
91 890 
91 .890 

150.122 

159.306 

158.990 

162.679 

166.858 

126.657 

127.803 

128.919 

130.006 

131.065 

89.956 

86.099 

87.211 

88.299 

89.350 

199.991 

198.625 

152.809 

156.993 

161.177 

86.539 

87.639 

88.706 

89.751 

90.771 

3600 

3700 

3800 

3900 

9000 

91 890 
9 1 . 890 
91 . 890 
9l 890 
91 890 

171.092 
175.226 
179.910 
183.599 
187 .778 

132.098 

133,106 

139.091 

135.053 

135.993 

90.381 

91.386 

92.368 

93.327 

99.265 

165.361 

169.595 

173.729 

177.913 

182.097 

91,766 

92.739 

93.689 

99.618 

95.527 

9100 

9200 

9300 

9900 

9500 

91 890 
«.l 890 
9 1 890 

9 1 .890 
91 .890 

191 .962 
196.196 
200 . 330 
209.519 
208.698 

136.913 
137.813 
138.693 
139.556 
190 . 901 

95.182 
96.079 
96.958 
97 .818 
98.662 

186 .281 
190.965 
199.699 
198.833 
203.017 

96.917 

97.288 

98.191 

98.978 

99.798 

9600 

9700 

9800 

9900 

5000 

91 .890 
91 .890 
91 .890 
91 .890 
91 .890 

212.882 

217.066 

221.250 

225.939 

229.618 

191.230 

192.092 

192.839 

193.621 

199.389 

99.988 

100.299 

101.099 

101.879 

102.690 

207.201 

211.385 

215.569 

219.753 

223.937 

100.602 

101.391 

102.166 

102.926 

103.673 

5100 

5200 

5300 

5900 

5500 

91 .890 
91.890 
91.890 
91 .890 
91.890 

233.802 

237.986 

292.170 

296.359 

250.538 

195.193 

195.889 

196.611 

197.327 

198.030 

103.393 

109.132 

109.858 

105.572 

106.273 

228.121 

232.305 

236.989 

290.673 

299.857 

109.907 
105.128 
105,837 
106.539 
107 .220 

5600 

5700 

5800 

5900 

6000 
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TABLE IX.45. * THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Th(a.M 


T 

K 

c p 

J/mol-K 

kj/moi 

e'en 

J/mol-K 

-(G 0 cr)-H°(0)}/T 

J/mol-K 

H®(T) 

kJ/mol 

•G°(T)fT 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

400 

500 

0.000 

25.261 

26.230 

26.246 

27.087 

27.949 

0.000 

3.820 

6.350 

6.399 

9.065 

11.817 

0.000 

41.549 

51.830 

51.992 

59.658 

65.794 

0.000 

22.451 

30.532 

30.664 

36.995 

42.161 

-6.350 

-2.530 

0.000 

0.049 

2.715 

5.467 

INFINITE 

54.201 

*51.830 

51.831 

52.870 

54.861 

0 

200 

298.15 

300 

400 

500 

600 

700 

800 

900 

1000 

28.831 

29.720 

30.611 

31.501 

32.392 

14.656 

17.583 

20.600 

23.705 

26.900 

70.968 
75.479 
79.505 
83.162 
86 .527 

46.542 
50.360 
53,756 
56.823 
59 .627 

8.306 

11.233 

14.250 

17.355 

20.550 

57.125 

59.431 

61.693 

63.879 

65.977 

600 

700 

800 

900 

100Q 

1100 

1200 

1300 

1400 

1500 

33.283 

34.175 

35.069 

35.964 

36.860 

30.184 

33.556 

37.019 

40.570 

44.211 

89.656 

92.590 

95.361 

97.993 

100.505 

62.217 

64.627 

66.885 

69.014 

71.030 

23.834 

27.206 

30.669 

34.220 

37.861 

67.989 

69.918 

71.770 

73.550 

75.264 

1100 

1200 

1300 

1400 

1500 

1600 

1650 

37 .7 52 
38.196 

<t 7.9<i2 
49.841 

102.912 

104.081 

72.948 

73.874 

41.592 

43.491 

76.917 

77.722 

1600 

1650 

1650 

1700 

1800 

1900 

2000 

35.419 

36.017 

37.212 

38.407 

39.602 

53.341 

55.127 

58.788 

62.569 

66.470 

106.202 

107.268 

109.360 

111.404 

113.405 

73.874 

74,841 

76.700 

78.473 

80.170 

46.991 

48.777 

52.438 

56.219 

60.120 

77.722 

78.576 

80.228 

81.815 

83,345 

1650 

1700 

1800 

1900 

2000 

2023 

39.877 

67.384 

113.859 

80.551 

61.034 

83.689 

2023 

2023 

2100 

2200 

2300 

2400 

2500 

46.000 

46.000 

46.000 

46.000 

46.000 

46.000 

81.184 

84.726 

89.326 

93.926 

98.526 

103.126 

120.681 

122.399 

124.539 

126.584 

128.542 

130.420 

80.551 

82.054 

83.937 

85.747 

87.489 

89.169 

74.834 
78.376 
82.976 
87 .576 
92.176 
96.776 

83,689 

85.077 

86.823 

88.508 

90,135 

91.709 

2023 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

46.000 

46.000 

46.000 

46.000 

46.000 

107.726 

112.326 

116.926 

121.526 

126.126 

132.224 

133.960 

135.633 

137.247 

138.806 

90.791 

92.358 

93.873 

95.341 

96.764 

101.376 

105.976 

110.576 

115.176 

119.776 

93.233 

94.709 

96.141 

97.531 

98.881 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

46.000 

46.000 

46.000 

46.000 

46.000 

130.726 

135.326 

139.926 

144.526 

149.126 

140.315 

141.775 

143.191 

144.564 

145.897 

98.145 

99.486 

100.789 

102.056 

103.290 

124.376 

128.976 

133.576 

138.176 

142.776 

100.193 

101.470 

102.713 

103.924 

105.104 

3100 

3200 

3300 

3400 

3500 

36 00 
3700 
3800 
3900 
4000 

46.000 

46.000 

46.000 

46.000 

46.000 

153.726 

158.326 

162.926 

167.526 

172.126 

147.193 

148.454 

149.680 

150.875 

152.040 

104.492 

105.663 

106.805 

107.920 

109.008 

147.376 

151.976 

156.576 

161.176 

165.776 

106.255 

107.379 

108.476 

109.548 

110.596 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

46.000 

46.000 

46.000 

46.000 

46.000 

176.726 

181.326 

185.926 

190.526 

195.126 

153.176 

154.284 

155.367 

156.424 

157.458 

110.072 
111. Ill 
112.128 
113.123 
114.097 

170.376 

174.976 

179.576 

184.176 

188.776 

111.621 

112.623 

113.605 

114.566 

115.508 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

46.000 

46.000 

46.000 

46.000 

46.000 

199,726 

204.326 

208.926 

213.526 

218.126 

158.469 
159.458 
160.427 
161 .375 
162.304 

115.050 
115.985 
116.900 
117 .798 
118.679 

193.376 
197.976 
202.576 
207 .176 
211.776 

116.431 
117.336 
118 . 223 
119.094 
119.949 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

46.000 

46.000 

46.000 

46.000 
46.000 

222.726 

227.326 

231.926 

236.526 

241.126 

163.215 

164.109 

164.985 

165,845 

166.689 

119.544 

120.392 

121.225 

122.044 

122.848 

216.376 

220.976 

225.576 

230.176 

234.776 

120.789 

121.613 

122.423 

123.219 

124.002 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5900 

6000 

46.000 
46.000 
46.000 
46 . 000 
46 . 000 

245.726 

250.326 

254.926 

259.526 

264.126 

167.518 

168.332 

169.132 

169.918 

170.691 

123.638 

124.415 

125.179 

125.931 

126.670 

239.376 

243.976 

248.576 

253.176 

257.776 

124.772 

125.529 

126.274 

127.007 

127.729 

5600 

5700 

5800 

5900 

6000 
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TABLE IX.46. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Tl(a,M 


K J/taol-K 


0 

0.000 

200 

22.503 

298.15 

25.060 

500 

25.092 

400 

26.373 

500 

27.363 

600 

28.412 

700 

29.506 

800 

30.461 

900 

31.001 

1000 

32.682 

1100 

39.222 

a 1156 

45.189 


J3 

1156 

27 . 

975 

1200 

28. 

566 


1300 

29, 

953 


1400 

31 . 

403 


1500 

32. 

916 


1600 

34. 

.494 


1700 

36. 

.136 


1800 

37 . 

.842 


1900 

39, 

.611 

P 

1944 

40, 

.409 


1944 

46 

.800 

2000 

46 

.800 


2100 

46 

.800 


2200 

46 

.800 


2300 

46 

.800 


2400 

46 

.800 


2500 

46 

.800 


2600 46.800 

2700 46.800 

2800 46.800 

2900 46.800 

5000 46.800 


3100 

46. 

800 

3200 

46. 

800 

3300 

46 . 

800 

3400 

46 . 

800 

3500 

46. 

800 

3600 

46. 

800 

3700 

46 

800 

3800 

46 

800 

3900 

46 

800 

4000 

46. 

800 

4100 

46. 

800 

4200 

46 

800 

4300 

46 

800 

4400 

46 

800 

4500 

46 

800 

4600 

46 

.800 

4700 

46 

.800 

4800 

46 

.800 

4900 

46 

.800 

5000 

46 

.800 

5100 

46 

.800 

5200 

46 

.800 

5300 

46 

.800 

5400 

46 

,800 

5500 

46 

.800 

5600 

46 

.800 

5700 

46 

.800 

5800 

46 

.800 

5900 

46 

.800 

6000 

46 

.800 


H°(T)-H°(0) S°(T) 

IcJAnol J/mol-K 


0.000 

0.000 

2.479 

21.217 

4.824 

30,720 

4.870 

30.875 

7 .449 

38.285 

10.136 

44.277 

12.924 

49.357 

15.820 

53.819 

18,821 

57.825 

21.899 

61.449 

25.045 

64.763 

28.597 

68.144 

30.953 

70.231 

34.753 

73.518 

35.997 

74.574 

38.922 

76.915 

41.990 

79.187 

45.205 

81.405 

48.575 

83.580 

52.106 

85.720 

55.804 

87.833 

59.676 

89.926 

61.437 

90.842 

76.037 

98.353 

78.657 

99.682 

83.337 

101.965 

88.017 

104.142 

92.697 

106.222 

97.377 

108.214 

102.057 

110.125 

106.737 

111.960 

111.417 

113.726 

116.097 

115.429 

120.777 

117.071 

125.457 

118.657 

130.137 

120.192 

134.817 

121.678 

139.497 

123.118 

144.177 

124.515 

148.857 

125.872 

153.537 

127.190 

158.217 

128.472 

162.897 

129.720 

167.577 

130.936 

172.257 

132.121 

176.937 

133.277 

181.617 

134.404 

186.297 

135.505 

190.977 

136.581 

195.657 

137.633 

200.337 

138.662 

205.017 

139.668 

209.697 

140.654 

214.377 

141.619 

219.057 

142.564 

223.737 

143.491 

228.417 

144.400 

233.097 

145.291 

237.777 

146.166 

242.457 

147.025 

247.137 

147 .868 

251.817 

148.696 

256 .497 

149.510 

261.177 

150.310 

265.857 

151.097 


-{G°O>H o (0)}/T 

H°(D 

J/mol-K 

kJ/mol 

0.000 

-4.824 

8.822 

-2.345 

14.540 

O.OQO 

14.640 

0 . 046 

19.662 

2.625 

24.005 

5.312 

27 .817 

8.100 

31.219 

10.996 

34.299 

15.997 

37 .1,17 

17 .07 5 

39.718 

20.221 

42.146 

23.773 

43.455 

26.129 

4 3 . 455 

29.929 

44.577 

31.173 

46.975 

34.098 

49.195 

37 .166 

51.269 

40.381 

53.220 

43.751 

55.069 

47.282 

56.831 

50.980 

58.518 

54.852 

59.239 

56.613 

59.239 

71.213 

60.353 

73.833 

62.280 

78.513 

64.134 

85.193 

65.919 

87.873 

67.640 

92.553 

69.302 

97 .233 

70.907 

101.913 

72.461 

106.593 

73.965 

111.273 

75.423 

115.953 

76,838 

120.633 

78.212 

125.313 

79.547 

129.993 

80.846 

134.673 

82.110 

139.353 

83.341 

144.033 

84.541 

148.713 

85.711 

153.393 

86.853 

158.073 

87.967 

162.753 

89.057 

167.433 

90.121 

172.113 

91.162 

176.793 

92.181 

181.473 

93.177 

186.153 

94.154 

190.833 

95.110 

195.513 

96.048 

200.193 

96.967 

204.873 

97.868 

209.553 

98.753 

214.233 

99 .621 

218.913 

100.473 

223.593 

101.310 

228.273 

102.133 

232.953 

102.941 

237.633 

103.736 

242.313 

104.518 

246.993 

105.286 

251.673 

106.043 

256.353 

106 .787 

261.033 


•G°oyT 

T 

J/mol-K 

K 

INFINITE 

0 

32.942 

200 

30,720 

298.15 

30.720 

300 

31 .722 

400 

33.653 

500 

35.857 

600 

38.110 

700 

40.329 

800 

42.477 

900 

44.542 

1000 

46.531 

1100 

47.628 

1156 

47.628 

1156 

48.597 

1200 

50.686 

1300 

52.641 

1400 

54.485 

1500 

56.235 

1600 

57.907 

1700 

59.511 

1800 

61.057 

1900 

61.720 

1944 

61.720 

1944 

62.765 

2000 

64.578 

2100 

66.327 

2200 

68.017 

2300 

69 .650 

2400 

71.231 

2500 

72.763 

2600 

74.247 

2700 

75-688 

2800 

77.087 

2900 

78.446 

3000 

79.768 

3100 

81.055 

3200 

82.308 

3300 

83.529 

3400 

84.719 

3500 

85.881 

3600 

87.015 

3700 

88.122 

3800 

89.204 

3900 

90.263 

4000 

91.298 

4100 

92.311 

4200 

93.302 

4300 

94.274 

4400 

95.226 

4500 

96.159 

4600 

97.074 

4700 

97.972 

4800 

98.853 

4900 

99.717 

5000 

100 . 567 

5100 

101.401 

5200 

102.221 

5300 

103.026 

5400 

103.818 

5500 

104.598 

5600 

105.364 

5700 

106.118 

5800 

106.860 

5900 

107.591 

6000 
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56 0 0 

55.959 

175.155 

166.262 

5700 

54.254 

150.565 

167.744 

5800 

54.569 

186 .006 

169,195 

5900 

54.S55 

191.479 

170.616 

4000 

55.201 

196 .985 

172.010 


117.607 

168.791 

119.575 

3600 

118.945 

174.201 

120.665 

3700 

120.246 

179.642 

121.921 

58 0 D 

121.519 

185.115 

123.151 

5900 

122.764 

190.619 

124. 355 

4000 
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TABLE IX.48. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR V(cr,t) 


1 

K 

J/lmol-K 

D 

0.000 

200 

21.877 

298.15 

29.896 

300 

29.931 

900 

26.216 

500 

26.942 

600 

27 .989 

700 

28 . 028 

800 

28.672 

900 

29.355 

1000 

30.068 

1100 

30 .892 

1200 

31.778 

1300 

32.750 

1900 

33.805 

1500 

39.809 

1600 

35.867 

1700 

37.005 

1800 

38.226 

1900 

39.526 

2000 

90.918 

2100 

42.472 

cr 2190 

99.190 

f 2190 

96.209 

2200 

96.209 

2300 

96.209 

2900 

96.209 

2500 

96.209 

2600 

96.209 

2700 

96.209 

2800 

96.209 

2900 

96.209 

3000 

96.209 

3100 

96.209 

3200 

96.209 

3300 

96.209 

3900 

96.209 

3500 

96.209 

3600 

96.209 

3700 

96.209 

3800 

96.209 

3900 

96.209 

9000 

96.209 

9100 

96.209 

9200 

96.209 

9300 

96.209 

9900 

96.209 

9500 

96.209 

9600 

96.209 

9700 

96.209 

9800 

96.209 

9900 

96.209 

5000 

96.209 

5100 

96.209 

5200 

96.209 

5300 

96.209 

5900 

96.209 

5500 

96.209 

5600 

96.209 

5700 

96.209 

5800 

96.209 

5900 

96.209 

6000 

96.209 


H°(T)*H°(0) 

S°(T) 

kJ/mol 

J/mol-K 

0.000 

0.000 

2.326 

19.563 

9.690 

28.936 

9.686 

29.090 

7.251 

36.961 

9.912 

42.395 

12.633 

97.356 

15.908 

51.631 

18.242 

55.915 

21.193 

58.831 

29. 115 

61.961 

27 .163 

69 .866 

30.296 

67.591 

33.522 

70.173 

36.899 

72.638 

90.279 

75.009 

93.812 

77.289 

97.955 

79.992 

51.216 

81.692 

55.103 

83.793 

59.129 

85.805 

63.292 

87.838 

67.187 

89.659 

90.032 

100.086 

90.999 

100.296 

95.119 

102.350 

99 .735 

109.317 

104.355 

106.203 

108.976 

108.015 

113.596 

109.759 

118.216 

111.939 

122.837 

113.060 

127,957 

119.627 

132.078 

116.192 

136.698 

117.609 

191.318 

119.030 

195.939 

120.910 

150.559 

121.799 

155.180 

123.051 

159.800 

129.317 

169.920 . 

125.599 

169.091 

126.799 

173.661 

127.919 

178.282 

129.060 

182.902 

130.173 

187.522 

131.260 

192.193 

132.322 

196.763 

133.361 

201.389 

139.376 

206.009 

135.370 

210.629 

136.393 

215.295 

137.295 

219.865 

138.229 

229.986 

139.199 

229.106 

190 . 091 

233.726 

190.921 

238.397 

191 .785 

292.967 

192.633 

297.588 

193.965 

252.208 

199.283 

256 .828 

195.086 

261.999 

195.876 

266.069 

196.653 


-{G°(T)*H°(0)}/T 

H°(T) 

J/mof-K 

kJ/moi 

0.000 

-9.690 

7.933 

-2.319 

13.373 

0.000 

13.970 

0.096 

18.333 

2.611 

22,571 

5.272 

26.300 

7.993 

29.620 

10.765 

32.612 

13.602 

35.339 

16.503 

37 .896 

19 .975 

90.172 

22.523 

92.395 

25.656 

99.387 

28 .882 

96.317 

32.209 

98.152 

35.639 

99.902 

39.172 

51.578 

92.815 

53.188 

96.576 

59.791 

50.963 

56.243 

59.989 

57.699 

58.652 

58.975 

62.597 

58.975 

85.392 

59.163 

85.859 

60.996 

90.979 

62.760 

95.095 

69.961 

99.715 

66 .101 

109.336 

67.686 

108.956 

69.219 

113.576 

70.703 

118.197 

72.191 

122.817 

73.536 

127.938 

79.890 

132.058 

76.207 

136.678 

77.987 

191.299 

78.732 

195.919 

79.995 

150.590 

81.127 

155.160 

82.280 

159.780 

83.905 

169.901 

89.503 

169.021 

85.576 

173.692 

86.625 

178.262 

87 .650 

182.882 

88.659 

187.503 

89.636 

192.123 

90.597 

196,799 

91.539 

201.369 

92.963 

205.989 

93.368 

210.605 

99.256 

215.225 

95.127 

219 .896 

95.982 

229.966 

96.822 

229.086 

97 .696 

233.707 

98.957 

238.327 

99.253 

292.998 

100.036 

297.568 

100.806 

252.188 

101.563 

256 .809 

102.308 

261.929 


-G°(Tyr 

T 

J/moi-K 

K 

INFINITE 

0 

31.133 

200 

28.936 

298.15 

28.936 

300 

29.933 

900 

31.851 

500 

39.033 

600 

36.299 

700 

38.912 

800 

90.999 

900 

92.986 

1000 

99.390 

1100 

96.211 

1200 

97.956 

1300 

99.632 

1900 

51.295 

1500 

52.802 

1600 

59.307 

1700 

55.766 

1800 

57.183 

1900 

58.563 

2000 

59.909 

2100 

61.094 

2190 

61 .099 

2190 

61.272 

2200 

63.013 

2300 

69.699 

2900 

66.317 

2500 

67 .886 

2600 

69.905 

2700 

70.876 

2800 

72.303 

2900 

73.688 

3000 

75.033 

3100 

76.390 

3200 

77 .613 

3300 

78 .851 

3900 

80.058 

3500 

81.239 

3600 

82.381 

3700 

83.501 

3800 

89.595 

3900 

85 .663 

9000 

86.708 

9100 

87 .730 

9200 

88.729 

9300 

89.708 

9900 

90 .667 

9500 

91 .606 

9600 

92.527 

9700 

93.929 

9800 

99.315 

9900 

95.189 

5000 

96 .037 

5100 

96.879 

5200 

97.697 

5300 

98.506 

5900 

99.300 

5500 

100.082 

5600 

100.850 

5700 

101.606 

5800 

102.399 

5900 

103.081 

6000 
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TABLE IX.49. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR W{cr ,t) 


T 

Cp° 

H°(T)-H°(0) 

s°(D 


H°(T) 

-G°(T)fT 

T 

K 

J/mol-K 

kJ/mol 

J/mol-K 

J/mol-K 

fcj/mol 

J/mol-K 

K 

0 

0.Q0Q 

0.000 

0.000 

0.000 

-A. 973 

INFINITE 

0 

200 

22.484 

2.658 

23.265 

9.976 

-2.315 

34.841 

200 

298 .15 

24.295 

4.973 

32.660 

15.980 

0.000 

32.660 

298 . 15 

300 

24.312 

5.018 

32.810 

16.084 

0.045 

32.660 

300 

400 

24.923 

7.483 

39.898 

21.190 

2.510 

33.623 

400 

500 

25.352 

9.997 

45.506 

25.512 

5.024 

35.458 

500 

600 

25.785 

12.554 

50.167 

29.243 

7.581 

37.532 

6 00 

700 

26.233 

15.155 

54.175 

32.525 

10.182 

39.630 

700 

800 

26.673 

17 .800 

57.707 

35.456 

12.827 

41 .673 

800 

900 

27.105 

20.489 

60.873 

38.108 

15.516 

43.633 

900 

1000 

27 .566 

23.222 

63.752 

40.530 

18.249 

45.503 

1000 

noo 

28.013 

26.001 

66.400 

42.763 

21.028 

47.284 

1100 

1200 

28.469 

28.825 

68.857 

44.837 

23.852 

48.981 

1200 

1300 

28.929 

31.695 

71.154 

46.774 

26.722 

50.599 

1300 

1400 

29.393 

34.611 

73.315 

48.593 

29.638 

52.145 

1400 

1500 

29.860 

37.574 

75.359 

50.310 

32.601 

53.625 

1500 

1600 

30.331 

40.583 

77.301 

51.937 

35 . 61 D 

55.045 

1600 

1700 

30.805 

43.640 

79.154 

53.484 

38.667 

56.409 

1700 

1800 

31.284 

46 .744 

80.929 

54.959 

41.771 

57 .7 22 

1800 

1900 

31.767 

49.897 

82.633 

56.371 

44.924 

58.989 

1900 

20Q0 

32.253 

53.098 

84.275 

57 .726 

48.125 

60.212 

20 0Q 

2100 

32.743 

56.348 

85.860 

59.028 

51.375 

61.396 

2100 

2200 

33.237 

59.647 

87.395 

60.283 

54.674 

62.543 

2200 

2300 

33.734 

62.995 

88.883 

61.494 

58.022 

63.656 

2300 

2400 

34.234 

66.393 

90.329 

62.665 

61.420 

64.738 

2400 

2500 

34.737 

69.842 

91.737 

63.800 

64.869 

65.789 

2500 

2600 

35.245 

73.341 

93.109 

64.901 

68.368 

66.814 

2600 

2700 

36.180 

76.908 

94.455 

65.971 

71 , 935 

67.813 

2700 

2800 

37 .478 

80.589 

95.794 

67.012 

75.616 

68.788 

2800 

2900 

39.073 

84.414 

97.136 

68 . 028 

79.441 

69.743 

2900 

3000 

41.042 

88.416 

98.493 

69.021 

83.443 

70.678 

3000 

3100 

43.413 

92.635 

99.876 

69.994 

87.662 

71.598 

3100 

3200 

46 . 027 

97.107 

101.295 

70.949 

92.134 

72.503 

3200 

3300 

48.966 

101.857 

102.757 

71.891 

96.884 

73.398 

3300 

3400 

52.270 

106.913 

104.266 

72.821 

101.940 

74.284 

3400 

3500 

56.515 

112.343 

105.840 

73.742 

107 .370 

75.162 

3500 

3600 

61.696 

118.248 

107.503 

74.656 

113.275 

76.037 

3600 

cr 3680 

66.154 

123.361 

108.907 

75.385 

118.388 

76.737 

3680 

t 3680 

35.564 

158.758 

118.526 

75.385 

153.785 

76,737 

3680 

3700 

35.564 

159.470 

118.719 

75.619 

154.497 

76.963 

3700 

3800 

35.564 

163.026 

119.667 

76.766 

158.053 

78.074 

3800 

3900 

35.564 

166.583 

120.591 

77.878 

161.610 

79 . 153 

3900 

4000 

35.564 

170.139 

121.492 

78.957 

165.166 

80.200 

4000 

4100 

35.564 

173.695 

122.370 

80.005 

168.722 

81.218 

9100 

4200 

35.564 

177.252 

123.227 

81.024 

172.279 

82.208 

4200 

4300 

35 . 564 

180.808 

124.064 

82.015 

175.835 

83.172 

4300 

4400 

35 . 56 4 

184.365 

124.881 

82.980 

179.392 

84 . 110 

4400 

4500 

35.564 

187.921 

125.680 

83.920 

182.948 

85.025 

4500 

4600 

35.564 

191.477 

126.462 

84.837 

186.504 

85 .918 

46 0 0 

4700 

35.564 

195.034 

127.227 

85.730 

190.061 

86 . 788 

4700 

4800 

35.564 

198.590 

127.976 

86.603 

193.617 

87.639 

4800 

4900 

35 . 564 

202.147 

128.709 

87.455 

197.174 

88.469 

4900 

5000 

35.564 

205.703 

129.427 

88.287 

200.730 

89.281 

5000 

5100 

35.564 

209.259 

130.132 

89.100 

204.286 

90 . 076 

5100 

5200 

35 . 564 

212.816 

130.822 

8 9.896 

207 .843 

90 . 853 

520 0 

5300 

35.564 

216.372 

131.500 

90.675 

211.399 

91.613 

5300 

5400 

35.564 

219.929 

132.164 

91.437 

214.956 

92 . 358 

5400 

5500 

35 . 564 

223.485 

132.817 

92.183 

218.512 

93.088 

5500 

5600 

35.564 

227 . 041 

133.458 

92.915 

222.068 

93.803 

56 00 

5700 

35.564 

230.598 

134.087 

93.632 

225.625 

94.504 

57 00 

5800 

35 . 564 

234.154 

134.706 

94.334 

229.181 

95.192 

5800 

5900 

35 . 564 

237.711 

135.314 

95.024 

232.738 

95 . 867 

5900 

6000 

35 . 564 

241.267 

135.912 

95.700 

236.294 

96.529 

6000 
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TABLE IX.50. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR Xe 


T 

C P° 

H°(T)-H°(0) 

S°(T) 

K 

J/mol-K 

kJ/mol 

J/mol-K 

0 

0.000 

0.000 

0.000 

200 

20.786 

9.157 

161.386 

298.15 

20.786 

6.197 

169.686 

300 

20.786 

6.236 

169.815 

900 

20.786 

8.315 

175.799 

500 

20.786 

10.393 

180.933 

600 

20.786 

12.972 

189.222 

700 

20.786 

19.550 

187.927 

800 

20.786 

16.629 

190.202 

900 

20.786 

18.708 

192.651 

1000 

20.786 

20.786 

199.891 

1100 

20.786 

22.865 

196.822 

1200 

20.786 

29.999 

198 .630 

1300 

20.786 

27 . 022 

200.299 

1900 

20.786 

29.101 

201 .835 

1500 

20.786 

31.179 

203.269 

1600 

20.786 

33.258 

209.610 

1700 

20.786 

35.337 

205.870 

1800 

20.786 

37.915 

207.059 

1900 

20.786 

39.999 

208.182 

2000 

20.786 

91.573 

209.299 

2100 

20.786 

93.651 

210.263 

2200 

20.786 

95.730 

211.230 

2300 

20.786 

97.808 

212.159 

2900 

20 .786 

99.887 

213. Q38 

2500 

20.786 

51 .966 

213.887 

2600 

20.786 

59.099 

219.702 

2700 

20.786 

56.123 

215.987 

2800 

20.786 

58.202 

216.293 

2900 

20.786 

60.280 

216.972 

3000 

20.786 

62.359 

217 .677 

3100 

20.786 

69.937 

218.358 

3200 

20.786 

66.516 

219.018 

3300 

20.786 

68.595 

219.658 

3900 

20.786 

70.673 

220.278 

3500 

20.786 

72.752 

220.881 

3600 

20.786 

79.831 

221.966 

3700 

20.786 

76.909 

222.036 

3800 

20.786 

78.988 

222.590 

3900 

20.786 

81.066 

223.130 

9000 

20.786 

83.195 

223.657 

9100 

20.786 

85.229 

229.170 

9200 

20.786 

87.302 

229.671 

9300 

20.786 

89.381 

225.160 

9900 

20.786 

91.960 

225.638 

9500 

20.786 

93.538 

226 .105 

9600 

20.786 

95.617 

226 .562 

97 0D 

20.786 

97.695 

227 . 009 

9800 

20.786 

99.779 

227.996 

9900 

20.786 

101 .853 

227 .875 

5000 

20.786 

103.931 

228.295 

5100 

20.786 

106.010 

228.706 

5200 

20.786 

105.089 

229.110 

5300 

20.786 

110.167 

229.506 

5900 

20.786 

112.296 

229.895 

5500 

20.786 

119.325 

230.276 

56 00 

20.787 

116.903 

230.651 

5700 

20.787 

118.982 

231.018 

5800 

20.787 

120.561 

231.380 

5900 

20.787 

122.639 

231.735 

6000 

20.787 

129.718 

232.085 

62Q0 

20.589 

128.853 

232.763 

6900 

20.525 

132.962 

233.915 

6600 

20.597 

137.069 

239.097 

6800 

20.619 

191.185 

239.661 

7000 

20.719 

195.318 

235.260 

7200 

20.815 

199.971 

235.895 

7900 

20.909 

153.693 

236.917 

7600 

20.989 

157.833 

236.975 

7800 

21.051 

162.037 

237 .521 

8000 

21.097 

166.253 

238.055 


-{G°CT>H«(0)KT 

H°(T) 

-G 0 ^ 

T 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

-6.197 

INFINITE 

0 

190.600 

-2.090 

171.587 

200 

198.900 

0.000 

169.686 

298.15 

199.028 

0 . 038 

169.686 

300 

155.008 

2.117 

170.502 

900 

159.696 

9.196 

172.091 

500 

163.936 

6.279 

173.765 

600 

166.690 

8.353 

175.999 

700 

169.916 

10.932 

177.163 

800 

171 .869 

12.510 

178.750 

900 

179.059 

19.589 

180.252 

1000 

176.036 

16.667 

181.670 

1100 

177.899 

18.796 

183.009 

1200 

179.508 

20.825 

189.275 

1300 

181.098 

22.903 

185.975 

1900 

182.982 

29.982 

186.619 

1500 

183.829 

27.061 

187.697 

1600 

185.089 

29.139 

188.730 

1700 

186.272 

31.218 

189.715 

1800 

187.396 

33.296 

190.658 

1900 

188.962 

35.375 

191.561 

2000 

189.976 

37 .959 

192.928 

2100 

190.993 

39.532 

193.260 

2200 

191.367 

91.611 

199.062 

2300 

192.252 

93.690 

199.839 

2900 

193.101 

95.768 

195.580 

2500 

193.916 

97.897 

196.300 

2600 

199.700 

99.926 

196.996 

2700 

195.956 

52.009 

197.670 

2800 

196.186 

59.083 

198.323 

2900 

196.890 

56.161 

198.956 

3000 

197.572 

58.290 

199.571 

3100 

198.232 

60.319 

200.169 

3200 

198.872 

62.397 

200.750 

3300 

199.992 

69.976 

201.315 

3900 

200.095 

66.555 

201.865 

3500 

200,680 

68.633 

202.902 

3600 

201.250 

70.712 

202.925 

3700 

201.809 

72.790 

203.935 

3800 

202.399 

79.869 

203.933 

3900 

202.870 

76.998 

209.920 

9000 

203.389 

79.026 

209.895 

9100 

203.889 

81.105 

205.360 

9200 

209.379 

83.189 

205.815 

9300 

209.851 

85.262 

206 . 260 

9900 

205.319 

87.391 

206.696 

9500 

205.775 

89.919 

207.123 

9600 

206.222 

91.998 

207 .591 

9700 

206.660 

93.577 

207 .951 

9800 

207 .089 

95.655 

208.353 

9900 

207.509 

97.739 

208.798 

5000 

207.920 

99.813 

209.135 

5100 

208.329 

101.891 

209.516 

5200 

208.720 

103.970 

209.889 

5300 

209.108 

106.098 . 

210.256 

5900 

209.990 

108.127 

210.617 

5500 

209.869 

110.206 

210.971 

5600 

210.232 

112.289 

211.319 

5700 

210.599 

119.363 

211.662 

5800 

210.999 

116.992 

211.999 

5900 

211.298 

118.520 

212.331 

6000 

211.980 

122.655 

212.979 

6200 

212.690 

126.765 

213.608 

6900 

213.279 

130.871 

219.218 

66 00 

213.899 

139.987 

219.810 

6800 

219.500 

139.120 

215.386 

7000 

215.085 

193.273 

215.996 

7200 

215.659 

197.996 

216 .992 

7900 

216.208 

151.636 

217.023 

7600 

216.797 

155.890 

217.592 

7800 

217.273 

160.055 

218.098 

8000 
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TABLE 1X60. - Concluded. 


T 

s° 

H°(T)-H°(0} 


-{G°(T)-H°(0)}/r 

H°(T> 

-G°(T)/T 

T 

K 

J/mol-K 

kJ/mof 

JAnol*K 

J/mof-K 

kJ/mo? 

J/mol-K 

K 

8200 

21.127 

170.475 

238.576 

217.787 

164.278 

218.543 

8200 

8400 

21.147 

174.703 

239.086 

218.288 

168.505 

219.026 

8400 

8600 

21.161 

178.933 

239.584 

218.777 

172.736 

219.498 

8600 

8800 

21.176 

183.167 

240.070 

219.256 

176.970 

219 . 960 

8800 

9000 

21.200 

187.405 

240.546 

219.724 

181.207 

220.412 

9000 

9200 

21.240 

191.648 

241.013 

220.181 

185.451 

220.855 

9200 

9400 

21.305 

195.902 

241.470 

220.629 

189.705 

221.289 

9400 

9600 

21.402 

200.172 

241.920 

221.068 

193.975 

221.714 

9600 

9800 

21.540 

204.466 

242.362 

221.498 

198.268 

222.131 

9800 

10 0 0 0 

21.727 

208.792 

242.799 

221.920 

202.594 

222.540 

10000 

10500 

22.457 

219.821 

243.875 

222.940 

213.623 

223.530 

10500 

11000 

23.652 

231.326 

244.946 

223.916 

225.129 

224.479 

11000 

11500 

25.402 

243.565 

246.033 

224.854 

237.368 

225.393 

11500 

12000 

27 .779 

256.833 

247.162 

225.760 

250.636 

226.276 

12000 

12500 

30.827 

271.456 

248.356 

226.639 

265.259 

227.135 

12500 

13000 

34.565 

287.776 

249.635 

227.499 

281.578 

227.976 

13000 

13500 

38.983 

306.135 

251.021 

228.344 

299.937 

228.803 

13500 

14000 

44.043 

326.866 

252.528 

229.180 

320.668 

229.623 

14000 

14500 

49.678 

350.274 

254.170 

230.013 

344.077 

230.441 

14500 

15000 

55.792 

376.624 

255.956 

230.848 

370.427 

231.261 

15000 

15500 

62.260 

406.125 

257 .890 

231.689 

399.928 

232.089 

15500 

16000 

68.927 

438.917 

259.972 

232.540 

432.720 

232.927 

16000 

16500 

75.608 

475.055 

262.195 

233.404 

468.857 

233.780 

16500 

17000 

82.091 

514.493 

264.550 

234.285 

508.295 

234.650 

17000 

17500 

88.132 

557 .072 

267.018 

235.185 

550.875 

235.539 

17500 

18000 

93.461 

602.506 

269.577 

236.105 

596.309 

236 .449 

18000 

18500 

97.774 

650.364 

272.200 

237.045 

644.167 

237 .380 

18500 

19000 

100.743 

700.056 

274.850 

238.005 

693.859 

238.331 

19000 

19500 

102.007 

750.823 

277.487 

238.983 

744.625 

239.301 

19500 

20000 

101 .178 

801.715 

280.064 

239.978 

795.517 

240.288 

20000 
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TABLE IX.51. • THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR TMct.t) 


T 

K 

c; 

J/mol-K 

H°(T)-H°<0) 

KJ/mol 

S°(T) 

J/mol-K 

-(G°(T)-H o (0)KT 

J/mol-K 

H°(T) 

KJ/mol 

-G°(T)/T 

J/mol-K 

T 

K 

0 

200 

298.15 

300 

400 

500 

0.000 

24.050 

25.390 

25.411 

26.224 

27.220 

0.000 

3.233 

5.657 

5.704 

8.288 

10.956 

0.000 

31,790 

41.630 

41.787 

49.217 

55.165 

0.000 

15.623 

22.656 

22.774 

28.496 

33.253 

-5-657 

-2.424 

0.000 

0.047 

2.631 

5.299 

INFINITE 

63.908 

61.630 

61.630 

62.638 

66.567 

0 

200 

298 . 15 
300 
400 
500 

600 

692.73 

28.820 

30.975 

13.753 

16.519 

60.260 

64.543 

37,339 

40.697 

8.096 

10-862 

66 .767 
68.863 

600 

692.73 

692.73 

700 

800 

900 

1000 

31.400 

31.400 

31.400 

31.400 
31.400 

23.819 

24.047 

27.187 

30.327 

33.467 

75.081 

75.409 

79.602 

83.300 

86.609 

40.697 
41 . 056 
45.618 
49.603 
53.141 

18.162 

18.390 

21.530 

24.670 

27.810 

48 .863 
49.137 
52.689 
55.889 
58 .798 

692.73 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

31.400 
31 .400 
31.400 
31.400 
31.400 

36 .607 
39.747 
42.887 
46.027 
49.167 

89.601 

92.334 

94.847 

97.174 

99.340 

56.322 
59.211 
61 .857 
64.297 
66.562 

30.950 

34.090 

37.230 

40.370 

43.510 

61.465 
63.925 
66.208 
68 . 338 
70.333 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

31.400 

31.400 

31.400 

31.400 

31.400 

52.307 

55.447 

58.587 

61.727 

64.867 

101.367 
103,270 
105.065 
106.763 
108 . 373 

68.675 

70.654 

72.517 

74.275 

75.940 

46.650 

49.790 

52.930 

56.070 

59.210 

72.210 

73.982 

75.659 

77.252 

78.768 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2300 

2400 

2500 

31.400 
31 .400 
31.400 
31 .400 
31.400 

68.007 

71.167 

76.287 

77.627 

80.567 

109.905 

111.366 

112.762 

114.098 

115.380 

77.521 
79.027 
80.463 
81 .837 
83.153 

62.350 

65.490 

68.630 

71.770 

74.910 

80.215 
81 .598 
82.923 
84.194 
85.416 

2100 

2200 

2300 

2400 

2500 

2600 

2700 

2800 

2900 

3000 

31.400 

31.400 

31.400 

31.400 

31.400 

83.707 

86.847 

89.987 

93.127 

96.267 

116.612 

117.797 

118.939 

120.041 

121.105 

84.417 

85.631 

86.800 

87.928 

89.016 

78.050 

81.190 

84.330 

87.470 

90.610 

86.592 
87.726 
88.821 
89.878 
90 .902 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3400 

3500 

31.400 

31.400 

31.400 
31 .400 

31.400 

99.407 

102.547 

105.687 

108.827 

111.967 

122.135 

123.132 

124.098 

125.035 

125.945 

90.068 

91.086 

92.071 

93.027 

93.955 

93.750 

96.890 

100.030 

103.170 

106.310 

91.893 
92.853 
93.786 
94 .691 
95.571 

3100 

3200 

3300 

3400 

3500 

3600 

3700 

3800 

3900 

4000 

31.400 

31.400 

31.400 

31.400 

31.400 

115.107 

118.247 

121.387 

124.527 

127.667 

126.830 

127.690 

128.528 

129.343 

130.138 

94.856 

95.732 

96.584 

97.413 

98.221 

109.450 

112.590 

115.730 

118.870 

122.010 

96,427 

97.260 

98.072 

98.864 

99.636 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

31.400 
31.400 
31 .40D 
31.400 
31.400 

130.807 

133.947 

137.087 

140.227 

143.367 

130.914 

131.670 

132.409 

133.131 

133.837 

99.009 

99.778 

100.528 

101.261 

101.977 

125.150 
128.290 
131.430 
1 34 . 57 0 
137.710 

100.389 

101-125 

101.844 

102.547 

103.234 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

31.400 
31 .400 
31.400 
31.400 
31.400 

146.507 

149.647 

152.787 

155.927 

159.067 

134.527 
135.202 
135.863 
136 .511 
137.145 

102.677 

103.362 

104.033 

104.689 

105.332 

140.850 

143.990 

147.130 

150.270 

153.410 

103.907 

104.566 

105.211 

105.843 

106.463 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

31.400 

31.400 

31.400 

31.400 

31.400 

162.207 
165.347 
168. 4B7 
171.627 
174.767 

137.767 

138.377 

138.975 

139.562 

140.138 

105.961 

106.579 

107.185 

107.779 

108.362 

156.550 

159.690 

162.830 

165.970 

169.110 

107.071 
107 .667 
108.252 
108.826 
109 . 390 

5100 

5200 

5300 

5400 

5500 

56 00 
5700 
5800 
5900 
6000 

31.400 
31 .400 
31.400 
31.400 
31.400 

177.907 

181.047 

184.187 

187.327 

190.467 

140.704 

141.259 

141.805 

142.342 

142.870 

108.934 
109.497 
110.049 
110. 592 
111.125 

172.250 

175.390 

178.530 

181.670 

184.810 

109.945 

110.489 

111.024 

111.551 

112.068 

5600 

5700 

5800 

5900 

6000 
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T 

K 

0 

200 

298 

300 

900 

500 

600 

700 

800 

900 

1000 

1100 
a 1135 


ft 1135 
1200 
1300 
19 00 
1500 

1600 

1700 

1800 

1900 

2000 

2100 
ft 2125 


I 2125 
2200 
2300 
2900 
2500 

2600 

2700 

2800 

2900 

3000 

3100 

3200 

3300 

3900 

3500 

3600 

3700 

3800 

3900 

9000 

9100 

9200 

9300 

9900 

9500 

9600 

9700 

9800 

9900 

5000 

5100 

5200 

5300 

5900 

5500 

5600 

5700 

5800 

5900 

6000 


TABLE IX.52. - THERMODYNAMIC FUNCTIONS FROM COEFFICIENTS FOR 2r(a,P,0 


C P 

H°(D*H°(0) 

s°m 

-(G'fD-H^ojj/r 

H®0) 

-G°(T )/T 

T 

j/moi-K 

kJ/mol 

J/mol-K 

J/mol-K 

kJ/mol 

J/mol-K 

K 

0.000 

0.000 

0.000 

0 . 000 

-5.497 

INFINITE 

0 

23.871 

3.079 

29.098 

13.655 

-2.418 

41.140 

200 

25.202 

5.997 

38.869 

20.432 

0.000 

38.869 

298 . 15 

25.218 

5.599 

39.025 

20.546 

0.047 

38.869 

300 

25.937 

8.103 

96.389 

26.125 

2.606 

39.868 

400 

26.572 

10.729 

52.239 

30.782 

5.232 

41.776 

500 

27 .262 

13.920 

57.199 

34.778 

7.923 

43.939 

6 00 

28.058 

16 .185 

61.904 

38.283 

10.688 

46 . 136 

700 

28.973 

19.035 

65.209 

41.415 

13.538 

48.287 

800 

30.002 

21 .983 

68.680 

44.255 

16.486 

50 . 362 

900 

31.125 

25.039 

71.899 

46.860 

19.542 

52.357 

1000 

32.306 

28.210 

79.920 

49.275 

22.713 

54.272 

1100 

32.725 

29.598 

75.939 

50.081 

23.851 

54.925 

1135 

28.329 

33.365 

79.978 

50.031 

27.868 

54.925 

1135 

28.511 

35.212 

81,060 

51.717 

29.715 

56 . 298 

1200 

28.879 

38.081 

83.356 

59.063 

32.584 

58 . 292 

1300 

29.353 

90.991 

85.513 

56.234 

35.494 

60 . 160 

1400 

29.939 

93.955 

87.558 

58. 25*. 

38.458 

61.919 

1500 

30.621 

96.982 

89.511 

60.147 

41.485 

63.583 

1600 

31.919 

50.083 

91.390 

61 . 930 

44.586 

65.164 

1700 

32.319 

53.268 

93.211 

63.618 

47.771 

66.671 

1500 

33.320 

56 .599 

99.985 

65.222 

51.052 

68 . 115 

1900 

39 . 933 

59.936 

96 .722 

66.754 

54.439 

69.502 

2000 

35.652 

63.939 

98,931 

68.221 

57,942 

70.839 

2100 

35.973 

69.339 

98.859 

68.579 

58.837 

71.166 

2125 

91 .890 

85 . 254 

108.699 

68.579 

79.757 

71.166 

2125 

91 .890 

88.392 

110.150 

69.972 

82.895 

72.471 

2200 

91 . 890 

92.576 

112.010 

71.760 

87.079 

74.150 

2300 

91 .890 

96 .760 

113.791 

73.474 

91.263 

75.764 

2400 

91 ,890 

100.999 

115.999 

75.121 

95.447 

77.320 

2500 

91.890 

105.128 

117.140 

76 .706 

99.631 

78 .820 

26 0 0 

91 .890 

109.312 

118.719 

78.233 

103.815 

80 . 269 

2700 

91 .890 

113,996 

120.291 

79.706 

107.999 

81.669 

2800 

91 .890 

117.680 

121.709 

81.129 

112.183 

83.025 

2900 

91.890 

121 .869 

123.127 

82.506 

116.367 

84.338 

3000 

91 .890 

126.048 

129.999 

83.838 

120.551 

85.612 

3100 

91 .890 

130.232 

125.828 

85.130 

124.735 

86.848 

3200 

91 . 890 

139.916 

127.115 

86.383 

128.919 

88.049 

3300 

91 .890 

138,600 

128.369 

87.599 

133.103 

89 . 216 

3400 

91 .890 

192.789 

129.577 

88.781 

137.287 

90.352 

3500 

91.890 

196.968 

130.756 

89.931 

141.471 

91 .458 

3600 

91.890 

151.152 

131.902 

91.050 

145.655 

92.536 

3700 

91 .890 

155.336 

133.018 

92.140 

149.839 

93.586 

3800 

91 .890 

159.520 

139.105 

93-202 

154.023 

94.611 

3900 

91 .890 

163.709 

135.164 

94.238 

158.207 

95.612 

4000 

91.890 

167 .888 

136.197 

95.249 

162.391 

96.589 

4100 

91.890 

172.072 

137.205 

96.236 

166.575 

97.544 

4200 

91.890 

176.256 

138.190 

97.200 

170.759 

98.478 

4300 

91 .890 

180 . 990 

139.152 

98.142 

174.943 

99,392 

4400 

91 .890 

189.629 

190.092 

99.064 

179.127 

100.286 

4500 

91.890 

188.808 

191.011 

99.966 

183.311 

101.161 

4600 

91 .890 

192.992 

191.911 

100.849 

187.495 

102.019 

4700 

91.890 

197.176 

192.792 

101.714 

191.679 

102.859 

4800 

91.890 

201.360 

193.655 

102.561 

195.863 

103.683 

4900 

91.890 

205.599 

199,500 

103.391 

200.047 

104.491 

5000 

91.890 

209.728 

195.329 

104.205 

204.231 

105.283 

5100 

91 .890 

213.912 

196.141 

105.004 

208.415 

106.061 

5200 

91 . 890 

218 . 096 

146.938 

105.788 

212.599 

106.825 

5300 

91.890 

222.280 

147.720 

106.557 

216.783 

107 . 575 

5400 

91.890 

226.469 

148.488 

107.313 

220.967 

108.312 

5500 

91.890 

230.698 

149.242 

108.055 

225.151 

109.036 

5600 

91.890 

239.832 

149.982 

108.784 

229.335 

109.748 

5700 

91.890 

239.016 

150.710 

109.500 

233.519 

110.448 

5800 

91 .890 

293.200 

151.425 

110.205 

237.703 

111 . 137 

5900 

91.890 

297.389 

152.128 

110.898 

241.887 

111.814 

6000 
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TABLE X. - LEAST-SQUARES 


FITTING DIFFERENCES WITH THE 9-CONSTANT FUNCTIONAL FORM 


Ag( cr) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 
MAX 
MAX 
MAX 


Al(cr) 


Silver Cubic Crystal. CODATA, 1989, p228 . 


T range = 200.000 to 1235.080 K 


ERR CP/ R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0.000759 TEMP = 400, 
D. 003021 TEMP = 200. 
0.001515 TEMP = 200. 
0.000100 TEMP = 500, 
0 002353 TEMP = 400. 
0.006010 TEMP = 20D. 
0.005952 TEMP - 200. 
0.000506 TEMP = 800. 


AVER REL ERR 
AVER REL ERR 
AVER REL ERR 
AVER REL ERR 
AVER ERR 
AVER ERR 
AVER ERR 
AVER ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


Aluminum Cubic Crystal. CODATA 1989, P217 . 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

5/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0 .000047 
0 .000800 
0.000637 
O .002762 
0 .000163 
0 .001098 
0 . 001467 
0.002565 


TEMP * 400. 
TEMP = 200. 
TEMP = 200. 
TEMP = 2GQ . 
TEMP = 900. 
TEMP = 200. 
TEMP - 200. 
TEMP = 200. 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR $/R 
AVER ERR GH/RT 


Ar 


Argon. NSRDS-NBS 


35, vl, 1971, Temperature cutoff. 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


.013468 
.018988 
. 002094 
. 000335 
.051427 
.052737 
.061673 
. 008936 


TEMP - 18000. 
TEMP = 20000. 
TEMP = 20000. 
TEMP = 20000. 
TEMP = 18000. 
TEMP = 20000. 
TEMP = 20000. 
TEMP = 20000. 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER err S/R 
AVER ERR GH/RT 


B(b) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


BCb) 


Boron beta. JANAF Jun.1983, pl74. 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


= 

0 .002022 

TEMP = 

330 

- 

0.001148 

TEMP - 

230 

- 

0 .000366 

TEMP - 

200 

= 

0.001705 

TEMP = 

230 

= 

0 .003175 

TEMP - 

400 

B 

0 .000396 

TEMP = 

350 

— 

0 .000280 

TEMP = 

350 

= 

0 . 000222 

TEMP - 

400 


100 .000 

AVER REL ERR 
AVER REL ERR 
AVER REL ERR 
AVER REL ERR 
AVER ERR 
AVER ERR 
AVER ERR 
AVER ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0 . 000248 
0.000294 
0.000173 
0.000058 
0 . 000793 
0 . 000623 
0 . D 00889 
0 .000304 


T range - 

0 .000027 
0 .000098 
0.000072 
0.000297 
0 . 000092 
0 . 000153 
0 . 000186 
0 .000311 


T range = 

0.003116 
0.001605 
0.000174 
0. 000029 
0 .009783 
0.004316 
0.005043 
0 . 000765 


T range - 

0 .000667 
0.000301 
0 .000127 
0 .000474 
0 . 001001 
0.000127 
0.000085 
0.000101 


Boron beta. JANAF Jun.1983, pl74. 


MAX REL ERR CP/R 
MAX REL ERR HH/RT 
MAX REL ERR S/R 
MAX REL ERR GH/RT 
MAX ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
. MAX ERR GH/RT 


- 

0.000113 

TEMP = 

600 

- 

0 ,000100 

TEMP = 

600 

= 

0 .000027 

TEMP = 

600 

= 

Q , 000088 

TEMP = 

600 

x 

0.000283 

TEMP = 

600 

a 

0.000127 

TEMP 2 

600 

a 

0 .000065 

TEMP = 

1200 

= 

0 .000119 

TEMP = 

1000 


100 .000 

AVER REL ERR 
AVER REL ERR 
AVER REL ERR 
AVER REL ERR 

aver err 

AVER ERR 
AVER ERR 
AVER ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


Br2t cr) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Br2( 1 ) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Bromine Rhombic. TPIS 1989 vl, pt 2, p314. JANAF, 6/82. 


REL LST SO 
REL LST SO 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R ' 
ERR GH/RT 


200.000 to 933.610 K 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


S 

0 . 000062 

TEMP = 

250 

a 

0 . 000872 

TEMP = 

200 

a 

0 . 000259 

TEMP - 

200 

a 

0 . 001148 

TEMP = 

200 

a 

0 .000444 

TEMP - 

250 

a 

0 . 004036 

TEMP = 

200 

s 

0 .002920 

TEMP = 

26 0 

= 

0. 006763 

TEMP = 

200 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


6000.000 to 20000.000 K. 

REL LST SQ ERR CP/R 

REL LST SQ ERR HH/RT 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT 

LST SQ ERR CP/R 
LST SQ ERR HH/RT 
LST SQ ERR S/R 
LST SQ ERR GH/RT 


200.000 to 600.000 K 


REL 1ST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range = 600.000 to 2350.000 K 


0.000014 
0.000017 
0.000007 
0.000021 
0 . 001)041 
0.000031 
0.000029 
0 .000035 


T range = 


REL LST 
REL LST 
REL 


SQ 
SQ 

LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


200.000 to 265.900 


K 


0.000022 
0.000615 
0 .000208 
0 .000826 
0.000151 
0 .002993 
0.002374 
0.005368 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


Bromine Liquid. TPIS 1989 vl, pt 2, p319. JANAF, 6/82. T 


range 


265.900 to 332.503 K 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


.000088 
.000397 
.000111 
. 000765 
.000797 
.003953 
,002012 


= 0.005689 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


300 . 
27 0. 
290. 
270. 
300 . 
270. 
290 . 
270 . 


AVER REL ERR CP/R = 0-000019 

AVER REL ERR HH/RT 2 0. 000163 

AVER REL ERR S/R = 0-000050 

AVER REL ERR GH/RT = 0.000310 

AVER ERR CP/R = 0.000177 

AVER ERR HH/RT = 0.001614 

AVER ERR S/R = 0.000894 

AVER ERR GH/RT - 0.002422 


LST 

SQ 

ERR 

CP/R 

LST 

SQ 

ERR 

HH/RT 

LST 

SQ 

ERR 

S/R 

LST 

SQ 

ERR 

GH/RT 

LST 

SQ 

ERR 

CP/R 

LST 

SQ 

ERR 

HH/RT 

LST 

SQ 

ERR 

S/R 

LST 

SQ 

ERR 

GH/RT 


0.000351 
0 . 000848 
Q . 000427 
0 . 000067 
0 . 001101 
0 . 001700 
0.001732 
0 . 000357 


0 . 000031 
0.000254 
0 . 000202 
0 . 000874 
0 . 0001 07 
0 . 000351 
0.000467 
D . 000815 


0.004363 
0 . 003960 
0.000430 
0 . 000066 
0.015202 
0 . 01 0903 
0 .012633 
0 . 001766 


0 . 000924 
0 . 000438 
0 . 000180 
0.000688 
0 .001457 
0 . 000166 
0 . 000112 
0.000124 


0 . 000025 
0 . 000028 
0.000010 
0. 000032 
0.000069 
0 . 000044 
0 . 000035 
0 . 000045 


0 . 000030 
0 . 000662 
0.000223 
0.000889 
0 . 000211 
0 . 003214 
0 . 002540 
0 . 005744 


0 . 000035 
0.000239 
0.000069 
0 . 000462 
0 .000316 
0.002374 
0.001232 
0.003583 
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TABLE X. - Continued. 


C(gr) 


Graphite. TRC Tables VC, UC, TC-1 000-1 002, Apr 30,1983. 


T range = 200.000 to 600.000 K 


MAX 

REL 

ERR 

CP/R 

= 

0.001390 

TEMP = 

220 

MAX 

REL 

ERR 

HH/RT 

= 

0.000621 

TEMP = 

230 

MAX 

REL 

ERR 

S/R 

= 

0.000353 

TEMP = 

380 

MAX 

REL 

ERR 

GH/RT 

- 

0 .000992 

TEMP = 

230 


MAX 

ERR 

CP/R 

= 

0.001202 

TEMP = 

320 


MAX 

ERR 

HH/RT 

= 

0 . 000183 

TEMP = 

380 


MAX 

ERR 

S/R 

= 

0.000361 

TEMP = 

920 


MAX 

ERR 

GH/RT 

= 

0.000239 

TEMP = 

600 


C(gr) Graphite. TRC Tables VC, UC, TC-1 


MAX 

REL 

ERR 

CP/R 

a 

0.000070 

TEMP = 

800 

MAX 

REL 

ERR 

HH/RT 

= 

C. 000076 

TEMP = 

600 

MAX 

REL 

ERR 

S/R 

= 

0.000178 

TEMP = 

600 

MAX 

REL 

ERR 

GH/RT 

= 

0.000319 

TEMP = 

600 


MAX 

ERR 

CP/R 

- 

0.000167 

TEMP = 

800 


MAX 

ERR 

HH/RT 

= 

0 . 000078 

TEMP = 

1900 


MAX 

ERR 

S/R 

= 

0.000310 

TEMP = 

600 


MAX 

ERR 

GH/RT 

= 

0. 000239 

TEMP = 

600 


AVER REL ERR CP/R = 
AVER REL ERR HH/RT = 
AVER REL ERR S/R = 
AVER REL ERR GH/RT = 
AVER ERR CP/R = 
AVER ERR HH/RT = 
AVER ERR S/R 
AVER ERR GH/RT = 


000-1002, Apr 30,1983. 

AVER REL ERR CP/R = 
AVER REL ERR HH/RT = 
AVER REL ERR S/R 
AVER REL ERR GH/RT = 
AVER ERR CP/R = 
AVER ERR HH/RT = 
AVER ERR 5/R = 

AVER ERR GH/RT = 


0.000580 
0.000299 
0 . 000185 
0 . 000273 
0 . 000592 
0.000105 
0 . 000165 
0 . 000098 


T range - 

0.000028 
0.000025 
0.000053 
0.000108 
0.000069 
0 .000036 
0.000135 
0.000137 


REL LST 
REL 1ST 
REL LST 
REL LST 
LST 
LST 
LST 
1ST 


SQ ERR 
SQ ERR 
SO ERR 
SQ ERR 
SQ ERR 
SQ ERR 
SQ ERR 
SQ ERR 


CP/R = 
HH/RT = 
S/R 

GH/RT - 
CP/R = 
HH/RT = 
S/R 

GH/RT = 


600.000 to 2000.000 K 

REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R 

LST SQ ERR GH/RT = 


Cfgrl Graphite. TRC Tables VC, 


MAX 

REL 

ERR 

CP/R 

s 

0 . 000039 

TEMP 

S 

MAX 

REL 

ERR 

HH/RT 

= 

0.000059 

TEMP 

C 

MAX 

REL 

ERR 

S/R 

s 

0.000025 

TEMP 

s 

MAX 

M&X |%R 

GH/RT 

2 

0.000059 

TEMP 

= 


CP/R 

= 

0.000106 

TEMP 

- 


MAX 

ERR 

HH/RT 

= 

0.000199 

TEMP 

s 


MAX 

ERR 

S/R 

s 

0.000123 

TEMP 

= 


MAX 

ERR 

GH/RT 

= 

0 . 000220 

TEMP 

- 


HC, TC-1 000- 

-1002, Apr 30,1983. 


T range : 

2300. 

AVER REL ERR 

CP/R 

= 

0.000010 

9500. 

AVER REL ERR 

HH/RT 

= 

0.000016 

2000. 

AVER REL ERR 

S/R 

= 

0.000009 

2000. 

2300. 

AVE Yvik m 

GH/RT 

CP/R 

= 

0.000026 

0.000033 

9500 . 

AVER ERR 

HH/RT 

a 

0.000092 

2000. 

AVER ERR 

S/R 

s 

0.000061 

9600. 

AVER ERR 

GH/RT 

= 

0.000102 


2000.000 to 5000.000 K 

REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R 

LST 5Q ERR GH/RT = 


iCa > 



Calcium Alpha 

Crystal 


Alcock., 

JPCRD 1992. 




T range = 

MAX 

REL 

ERR 

CP/R 

= 

0 . 000021 

TEMP 

* 

28 0 . 

AVER REL 

ERR 

CP/R 

= 

0.000010 

MAX 

REL 

ERR 

HH/RT 

5 

0 . 000053 

TEMP 

= 

200 . 

AVER REL 

ERR 

HH/RT 

= 

0 . 000033 

MAX 

REL 

ERR 

S/R 

s 

0.000019 

TEMP 


200. 

AVER REL 

ERR 

S/R 

_ 

0. 000013 

MAX 

REL 

ERR 

GH/RT 

r 

0.000017 

TEMP 

- 

200 . 

AVER REL 

ERR 

GH/RT 

- 

O .000007 


MAX 

ERR 

CP/R 

a 

0.000069 

TEMP 

=: 

280 . 

AVER 

ERR 

CP/R 

- 

0 .000029 


MAX 

ERR 

HH/RT 

- 

0.000106 

TEMP 

= 

200 . 

AVER 

ERR 

HH/RT 

= 

0 . 000071 


MAX 

ERR 

S/R 

- 

0.000078 

TEMP 

S 

280. 

AVER 

ERR 

S/R 

- 

0 . 000057 


MAX 

ERR 

GH/RT 


0.000032 

TEMP 


200. 

AVER 

ERR 

GH/RT 

= 

0.000019 


200.000 to 298 . 150 K 

REL LST SQ ERR CP/ R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR 5/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT s 

LST SQ ERR S/R = 

LST 5Q ERR GH/RT = 


Ca(a ) 


Calcium Alpha Crystal. Alcock, 


JPCRD 1992. 


T range = 298,150 to 716.000 K 


MAX 

REL 

ERR 

CP/R 

= 

0.000983 

TEMP 

MAX 

REL 

ERR 

HH/RT 

= 

0.000015 

TEMP 

MAX 

REL 

ERR 

S/R 

a 

0.000007 

TEMP 

MAX 

REL 

ERR 

GH/RT 

s 

0.000003 

TEMP 


MAX 

ERR 

CP/R 

= 

0.003050 

TEMP 


MAX 

ERR 

HH/RT 

= 

0.000038 

TEMP 


MAX 

ERR 

S/R 

= 

0.000097 

TEMP 


MAX 

ERR 

GH/RT 

= 

0. 00D013 

TEMP 


= 

300 . 

AVER REL 

ERR 

CP/R 

S 

0.000151 


950. 

AVER REL 

ERR 

HH/RT 

= 

0.000009 

- 

950 . 

AVER REL 

ERR 

S/R 


0.000002 


50Q . 

AVER REL 

ERR 

GH/RT 

= 

0 .000002 

- 

300. 

AVER 

ERR 

CP/R 

= 

0.000991 


950 . 

AVER 

ERR 

HH/RT 

s 

0.000011 

* 

950.' 

AVER 

ERR 

S/R 

= 

0.000016 

* 

700. 

AVER 

ERR 

GH/RT 

= 

0.000009 


REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST 5Q ERR CP/R = 

LST SQ ERR HH/RT - 

LST SQ ERR S/R 

LST SQ ERR GH/RT * 


Cd< cr) 


Cadmium Crystal. 


CODATA 1989, P 223. 


MAX REL 


C12 


MAX REL 
MAX REL 
MAX REL 
MAX REL 


ERR 

CP/ R 

= 

0.000993 

TEMP = 

200. 

ERR 

HH/RT 

= 

0 . 001832 

TEMP * 

200. 

ERR 

S/R 


D. 000776 

TEMP = 

100. 

ERR 

GH/RT 

= 

0.002799 

TEMP = 

100 . 

ERR 

CP/R 

= 

0.001328 

TEMP = 

200 . 

ERR 

HH/RT 

= 

0 . 009126 

TEMP = 

200 . 

ERR 

S/R 

= 

0.00326 3 

TEMP = 

200. 

ERR 

GH/RT 

s 

0.003829 

TEMP = 

100. 


Chlorine gas. 

TPIS 1989, 

Vl , Pt2 

ERR 

CP/R 

= 

0. 000015 

TEMP = 

600. 

ERR 

HH/RT 

= 

0 . 000023 

TEMP = 

200. 

ERR 

S/R 

= 

0.000002 

TEMP = 

500. 

ERR 

GH/RT 

= 

0.000006 

TEMP = 

200 , 

ERR 

CP/R 

= 

0.000067 

TEMP = 

600 , 

ERR 

HH/RT 

= 

0.000092 

TEMP = 

900 . 

ERR 

S/R 

s 

0.000070 

TEMP = 

600 . 

ERR 

GH/RT 

= 

0.000152 

TEMP * 

1000. 


AVER REL ERR CP/R = 
AVER REL ERR HH/RT = 
AVER REL ERR S/R = 
AVER REL ERR GH/RT = 
AVER ERR CP/R = 
AVER ERR HH/RT = 
AVER ERR S/R 
AVER ERR GH/RT = 


p88. 

AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R = 
ERR HH/RT = 
ERR S/R 
ERR GH/RT = 
ERR CP/R = 
ERR HH/RT = 
ERR S/R = 
ERR GH/RT “ 


C12 Chlorine gas. TPIS 1989, vl , pt2, p88. 


MAX 

REL 

ERR 

CP/R 

= 

0.001682 

TEMP 

s 

1100. 

AVER REL 

ERR 

CP/R 

= 

MAX 

REL 

ERR 

HH/RT 


0.000211 

TEMP 

= 

1200. 

AVER REL 

ERR 

HH/RT 

- 

MAX 

REL 

ERR 

S/R 

- 

0.000035 

TEMP 

9 

1300 . 

AVER REL 

ERR 

S/R 

= 

MAX 

REL 

ERR 

GH/RT 

= 

0.000012 

TEMP 

S 

1500. 

AVER REL 

ERR 

GH/RT 

s 


MAX 

ERR 

CP/R 

= 

0.007601 

TEMP 

= 

1100. 

AVER 

ERR 

CP/R 

= 


MAX 

ERR 

HH/RT 

= 

0.000895 

TEMP 

- 

1200 . 

AVER 

ERR 

HH/RT 

= 


MAX 

ERR 

S/R 

= 

0.001169 

TEMP 

= 

1300. 

AVER 

ERR 

S/R 

z 


MAX 

ERR 

GH/RT 


0. 000383 

TEMP 

* 

2900. 

AVER 

ERR 

GH/RT 

S 


T range = 100.000 to 599.258 K. 


0.000107 

REL 

LST 

SQ 

ERR 

CP/R = 

0.000930 

REL 

LST 

SQ 

ERR 

HH/RT = 

0.000219 

REL 

LST 

SQ 

ERR 

S/R 

0.000993 

REL 

LST 

SQ 

ERR 

GH/RT = 

0.000330 


LST 

SQ 

ERR 

CP/R = 

0.000910 


LST 

SQ 

ERR 

HH/RT = 

0.000923 


LST 

SQ 

ERR 

5/R = 

0.000698 


LST 

SQ 

ERR 

GH/RT = 

T range = 

200.000 to 

1000.000 K 

0.000005 

REL 

LST 

SQ 

ERR 

CP/R = 

0.000013 

REL 

LST 

SQ 

ERR 

HH/RT = 

0.000001 

REL 

LST 

SQ 

ERR 

S/R = 

0.000003 

REL 

LST 

SQ 

ERR 

GH/RT = 

0.000023 


LST 

SQ 

ERR 

CP/R = 

0.000050 


LST 

SQ 

ERR 

HH/RT = 

0.000037 


LST 

SQ 

ERR 

S/R = 

0.000068 


LST 

SQ 

ERR 

GH/RT = 

T range = 

1000.000 to 

6000.000 K 

0.000698 

REL 

LST 

SQ 

ERR 

CP/R = 

0.000062 

REL 

LST 

SQ 

ERR 

HH/RT = 

0 . 000009 

REL 

LST 

SQ 

ERR 

S/R = 

0 . 000008 

REL 

LST 

SQ 

ERR 

GH/RT = 

0.003186 


LSI 

SQ 

ERR 

CP/R = 

0 . 000276 


LST 

SQ 

ERR 

HH/RT = 

0.000332 


LST 

SQ 

ERR 

S/R = 

0.000297 


LST 

SQ 

ERR 

GH/RT = 


0.000753 
0 . 000310 
0 .000210 
O. 000302 
0 . 000669 
0.000118 
0 . 000201 
0 . 000120 


0 . 000036 
0 . 000033 
0 . 000072 
0 , 000138 
0.000089 
0.000099 
0.000160 
0. 000155 


0.000013 
0 .000022 
0.000011 
0 . 000029 
0 , 000091 
0 .00006 L 
0 .000069 
0.000117 


0 . 000012 
0 . 000037 
0 . D 0001 9 
0 .000009 
0 .000036 
0 .000079 
0.000063 
0 . 000018 


0.000309 
0.000006 
0.0C0003 
0 . 000002 
0.000965 
0.000015 
0 . 000021 
0.000010 


0.000189 
0.000779 
0.000389 
0 .001099 
0 . 000560 
0.001665 
0.001532 
0 . 001989 


0 . 000007 
0 . 000015 
0.000002 
0 . 000003 
0 . 000030 
0 . 000058 
0 . 000099 
0.000086 


0 . 000755 
0.000079 
0.000012 
0.000008 
0.003669 
0.000397 
O . 000939 
0 .000259 
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TABLE X. - Continued 


CoCa) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Cobalt Alpha Crystal. JANAF, SEPT. 1967. 


T range - 200.000 to 500.000 K 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


. 000245 
.002518 
. 001281 
.001115 
.000758 
, 004345 
.003967 
.001131 


TEMP = 
TEMP = 
TEMP * 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 


350. 
250 . 
250 . 
200 . 
350. 
250 . 
250. 
200 . 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


Cotal 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Co(b) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Cobalt Alpha Crystal. JANAF, SEPT. 1967. 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


.000013 
.000039 
.000035 
.000056 
. 000045 
.000106 
. 000Z05 
.000182 


TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 


550 . 
700. 
600. 
600 . 
550. 
7 00 . 
600 . 
600 . 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/ R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0.000078 

0.000338 

0.000237 

0.000190 

0.000241 

0.000594 

0.000727 

0.000228 


Cobalt 


Beta below Lambda transition. JANAF, 9/1967 . 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


- 

0.000009 

TEMP = 

800 , 

- 

0 .00D097 

TEMP = 

800 . 

= 

0.000037 

TEMP = 

800 . 

- 

0.000046 

TEMP = 

700 . 

- 

0.000035 

TEMP = 

800 . 

- 

0 . 000286 

TEMP = 

800 . 

- 

0 .000263 

TEMP = 

800 . 

= 

0 . 000170 

TEMP = 

700 . 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


CoCb) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 
MAX 
MAX 
MAX 


Cot b ) 


Cobalt Beta below Lambda transition. JANAF, 9/1 967 . 


ERR CP/R = 0 

ERR HH/RT = 0 

ERR S/R 5 0 

ERR GH/RT = D 
ERR CP/R a G 
ERR HH/RT - D 
ERR S/R 5 0 

ERR GH/RT * C 


.004581 
.000312 
. 00C135 
. 000026 
. 02381 3 
. 001 079 
.001189 
.000148 


TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP - 
TEMP = 


1200. AVER REL ERR CP/R 

1200. AVER REL ERR HH/RT 

1200. AVER REL ERR S/R 

1300. AVER REL ERR GH/RT 

1200. AVER ERR CP/R 

1200 . AVER ERR HH/RT 

1200. AVER ERR S/R 

1300. AVER ERR GH/RT 


Cobalt Beta above 


Lambda transition. JANAF, 9/1967 . 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


000825 
000029 
000036 
000040 
C05458 
3001 10 
0001*6 
00023b 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


1394. AVER REL ERR CP/R 

1400. AVER REL ERR HH/RT 

1400. AVER REL ERR S/R 

1400. AVER REL ERR GH/RT 

1394. AVER ERR CP/R 

1400. AVER ERR HH/RT 

1400 AVER ERR S/R 

HoS AVER ERR GH/RT 


Co(b) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 


C Dt»e 1 1 


»*t« above Lambda transition. JANAF, 9/1967 . 


ERR CP'® 
ERR HH/RT 
ERR S/s 

ERR GH ST 

MAX ERR CP'® 
MAX ERR HH-Sl 
MAX ERR S'® 
MAX ERR Grt/St 


et • ’>22 
c 0 C 5 2 8 

COS J24 
0 c Cl 3 7 Z 
f ! 

C 3 . 0 5 1 

C i, 2 f l 0 

000,91 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


1600. AVER REL ERR CP/R 

1500. AVER REL ERR HH/RT 

1500. AVER REL ERR S/R 

1768. AVER REL ERR GH/RT 

1600. AVER ERR CP/R 

I 500 AVER ERR HH/RT 

1500* AVER ERR S/R 

1768' AVER ERR GH/RT 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL 1ST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range = 500.000 to 700.100 K 


0.000010 
0.000025 
0.000020 
0 .000039 
0.000036 
0.000065 
0.000117 
0.000130 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range * 700.100 to 800.000 K 


0.000004 

0.000067 

0.000024 

0.000026 

0.000018 

0.000196 

0.000163 

0.000097 


Cr(cr) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 
MAX 
MAX 
MAX 


Chro* W" Cryatal 


ERR CP/® 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 



C 000197 

TEMP - 

300 


C 000749 

TEMP = 

250 


0 .000428 

TEMP = 

250 


0 000472 

TEMP s 

200 


0 . 000556 

TEMP * 

300 


0 . 001064 

TEMP = 

250 


0 . 001009 

TEMP = 

250 


0 . 000306 

TEMP = 

200 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


CrC cr) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 
MAX 
MAX 
MAX 


Chromium Crystal. Above lambda trans. JANAF. June 1973. 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range = 800.000 to 1394.000 K 

REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R * 

LST SQ ERR HH/RT = 

LST SQ ERR S/R = 

LST SQ ERR GH/RT * 


0.001834 

0.000148 

0.000066 

0.000016 

0.009620 

0.000497 

0.000558 

0.000084 


T range * 

0.000413 

0.000020 

0.000022 

0.000031 

0.002730 

0.000075 

0.000216 

0.000181 


1394.000 to 1400.000 K 


REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


REL 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range = 1400.000 to 1768.000 K 


0.001779 

0.000286 

0.000142 

0.000054 

0.008210 

0.001123 

0.001474 

0.000351 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


Below lambda trans. JANAF. June 1973. T 


range 


200 , 000 to 311 . 500 K 


0.000083 

0.000270 

0.000119 

0.000159 

0.000230 

0.000373 

0.000281 

0.0C0137 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range = 311.500 to 1000.000 K 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


_ 

0.000321 

TEMP = 

600 

= 

0.000119 

TEMP = 

312 

= 

0 . 00006 4 

TEMP = 

350 

s 

0 . 000207 

TEMP = 

350 

— 

0.001071 

TEMP = 

60 0 

- 

0 .000232 

TEMP = 

900 

= 

0.000213 

TEMP = 

350 

= 

0 .000307 

TEMP = 

350 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR gh/rt 


0.000155 

0.000050 

0.000028 

0.000058 

0.000506 

0.000112 

0.000118 

0.000122 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


.000116 
0 .000891 
0 .000482 
0 . 000407 
0.000363 
0.001538 
0.001464 
0.000426 


0.000011 
0 . 000027 
0.000023 
0.000041 
0 . 000038 
0 . 000073 
0.000129 
0 .000138 


0 , 000006 
0.000073 
0.000027 
0 .000033 
0 .000025 
0.000216 
0 .000191 
0.000121 


0.002358 
0.000177 
0.000079 
0 .000018 
0.012563 
0 .000605 
0.000683 
0 .000098 


0.000584 
0.000022 
0 . 000026 
0 .000032 
0 .003860 
0.000083 
0.000252 
0.000189 


0 . 002143 
0.000327 
0.000155 
0.000055 
0.009867 
0.001284 
0.001609 
0.000364 


0.000112 

0.000384 

0.000197 

0.000235 

0.000311 

0.000528 

0.000463 

0.000185 


0.000180 
0.000059 
0.000033 
0 . 000078 
0.000588 
0.000129 
0 . 000130 
0.000142 
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TABLE X. - Continued, 


CrC cr) 


Chromium Crystal. Above lambda trans. JANAF . June 1973. T range = 1000. 0D0 to 


2130.000 K 


MAX 

REL 

ERR 

CP/R 

= 

0.000815 

TEMP 

z 

1200. 

MAX 

REL 

ERR 

HH/RT 


0.000057 

TEMP 

s 

1100 . 

MAX 

REL 

ERR 

S/R 

= 

0.000030 

TEMP 

s 

1100. 

MAX 

REL 

ERR 

GH/RT 

s 

0.000031 

TEMP 

- 

1000 . 


MAX 

ERR 

CP/R 

= 

0.003447 

TEMP 

X 

1200. 


MAX 

ERR 

HH/RT 

- 

0.000167 

TEMP 

X 

1100 , 


MAX 

ERR 

S/R 

= 

0.000217 

TEMP 

= 

1100. 


MAX 

ERR 

GH/RT 

= 

0.000149 

TEMP 


1800. 

Icr) 



Cesium Crystal . 

CODATA 


1989, p 


MAX 

REL 

ERR 

CP/R 

= 

0.000210 

TEMP 

s 

200 . 

MAX 

REL 

ERR 

HH/RT 

= 

0 . 002567 

TEMP 

s 

100 . 

MAX 

REL 

ERR 

S/R 

= 

0 . 001344 

TEMP 

= 

100 . 

MAX 

REL 

ERR 

GH/RT 

= 

0.003856 

TEMP 

X 

100 . 


MAX 

ERR 

CP/R 

= 

0.000701 

TEMP 

z 

200. 


MAX 

ERR 

HH/RT 

= 

0.006637 

TEMP 

s 

100. 


MAX 

ERR 

S/R 

s 

0 . 008897 

TEMP 

= 

200 . 


MAX 

ERR 

GH/RT 

~ 

0.015526 

TEMP 

- 

100 . 

s ( 1 ) 



Cesium Liquid. 

CODATA, 

. 1989, P 

MAX 

REL 

ERR 

CP/R 

= 

0.000011 

TEMP 


600. 

MAX 

REL 

ERR 

HH/RT 

= 

0.000034 

TEMP 

- 

302 . 

MAX 

REL 

ERR 

S/R 

= 

0 . 000004 

TEMP 

*r 

900 . 

MAX 

REL 

ERR 

GH/RT 

=. 

0 . 000014 

TEMP 

- 

302 . 


MAX 

ERR 

CP/R 

= 

0.000041 

TEMP 

S 

600 . 


MAX 

ERR 

HH/RT 

= 

0.000134 

TEMP 

= 

302. 


MAX 

ERR 

S/R 

= 

0.000063 

TEMP 

e 

900 . 


MAX 

ERR 

GH/RT 

= 

0.000100 

TEMP 

- 

302. 


AVER REL ERR CP/R = 0.000176 

AVER REL ERR HH/RT = 0.000016 

AVER REL ERR $/R = 0.000013 

AVER REL ERR GH/RT = 0.000016 

AVER ERR CP/R * 0.00Q787 

AVER ERR HH/RT = 0.000051 

AVER ERR $/R = 0.000113 

AVER ERR GH/RT = 0.000086 


REL LST SQ ERR CP/R = 

.REL 1ST SO ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

1ST SQ ERR HH/RT = 

LST SQ ERR S/R 

LST SQ ERR GH/RT = 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


T range = 

= 0.000091 

= 0 . 0006 54 

= 0.0D0471 

= 0.001137 

= 0.000321 

= 0,001739 

= 0.003570 

= 0.005284 


T range = 

= 0.000005 
= 0.000014 
= 0.000002 
= 0.000005 
= 0.000017 
= 0.000053 
= 0.000028 
= 0.000048 


IOC. 000 to 

REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


301.590 to 

REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


301.590 K 

ERR CP/R = 
ERR HH/RT = 
ERR S/R 
ERR GH/RT = 
ERR CP/R = 
ERR HH/RT = 
ERR S/R = 
ERR GH/RT = 


1000.000 K 

ERR CP/R = 
ERR HH/RT = 
ERR S/R = 
ERR GH/RT = 
ERR CP/R = 
ERR HH/RT - 
ERR S/R 
ERR GH/RT = 


Cs( 1 ) 


Cesium Liquid. CODATA, 1989, p263. 


T range = 1000.000 to 2000.000 K 


MAX REL ERR CP/R = 
MAX REL ERR HH/RT * 
MAX REL ERR S/R 
MAX REL ERR GH/RT = 
MAX ERR CP/R = 
MAX ERR HH/RT = 
MAX ERR S/R 
MAX ERR GH/RT = 


0. 000013 

TEMP = 

1300 

0.000012 

TEMP = 

1000 

0 . 000002 

TEMP = 

1900 

0 . 000004 

TEMP = 

1900 

0. 000063 

TEMP = 

1600 

0.000046 

TEMP = 

1000 

0.000042 

TEMP = 

1900 

0 .000055 

TEMP = 

1900 


AVER REL ERR CP/R = 
AVER REL ERR HH/RT = 
AVER REL ERR S/R = 
AVER REL ERR GH/RT = 
AVER ERR CP/R = 
AVER ERR HH/RT = 
AVER ERR S/R = 
AVER ERR GH/RT = 


0.000006 

REL 

0.000004 

REL 

0.000001 

REL 

0.000002 

REL 

0.000030 


0 . 000017 


0 . 000021 


0.000022 



LST SQ ERR CP/R = 
LST SQ ERR HH/RT = 
LST SQ ERR 5/R = 

LST SQ ERR GH/RT = 
LST SQ ERR CP/R = 
LST SQ ERR HH/RT = 
LST SQ ERR S/R 
LST SQ ERR GH/RT = 


CuC cr ) 


Copper Cubic Crystal. CODATA, 1989, p226 . 


T range = 


MAX REL ERR CP/R = 
MAX REL ERR HH/RT = 
MAX REL ERR S/R 
MAX REL ERR GH/RT = 
MAX ERR CP/R = 
MAX ERR HH/RT = 
MAX ERR S/R = 
MAX ERR GH/RT = 


0.000192 

TEMP = 

400 

0.000942 

TEMP ~ 

200 

0.000533 

TEMP = 

200 

0.000032 

TEMP * 

300 

0 . 000584 

TEMP - 

400 

0 .001519 

TEMP s 

200 

0.001522 

TEMP = 

200 

0.000148 

TEMP = 

1000 


AVER REL ERR CP/R = 
AVER REL ERR HH/RT = 
AVER REL ERR S/R 
AVER REL ERR GH/RT = 
AVER ERR CP/R = 
AVER ERR HH/RT = 
AVER ERR S/R 
AVER ERR GH/RT = 


0.000056 
0.000089 
0.000052 
0.000015 
0.000175 
0 . 000162 
0.000199 
0.000061 


200.000 to 

REL LST SQ 
REL 1ST SQ 
REL LST SQ 
REL 1ST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


1358.000 K 

ERR CP/R s 
ERR HH/RT = 
ERR S/R 
ERR GH/RT = 
ERR CP/R = 
ERR HH/RT = 
ERR S/R 
ERR GH/RT = 


D2 


Deuterium. TPIS, 1989, vl, pt2, pp45-6. 


T range = 200.000 to 1000.000 K 


MAX REL ERR CP/R = 
MAX REL ERR HH/RT = 
MAX REL ERR S/R = 
MAX REL ERR GH/RT = 
MAX ERR CP/R * 
MAX ERR HH/RT = 
MAX ERR S/R = 
MAX ERR GH/RT = 


0.000057 

TEMP 

0.000079 

TEMP 

0,000014 

TEMP 

0.000009 

TEMP 

0.000199 

TEMP 

0,000272 

TEMP 

0.000225 

TEMP 

0.000141 

TEMP 


400. 
200 . 
200 . 
400 . 
400. 
200 . 
200 . 
400. 


D2 


Deuterium. TPIS, 1989, vl, pt2. 


MAX REL ERR CP/R 
MAX REL ERR HH/RT 
MAX REL ERR S/R 
MAX REL ERR GH/RT 
MAX ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
MAX ERR GH/RT 


0.000170 

TEMP 

= 

6000 

0.000031 

TEMP 

s 

1400 

0.000003 

TEMP 

X 

1400 

0.000004 

TEMP 

X 

2100 

0.000863 

TEMP 

s 

6000 

0.000114 

TEMP 

X 

5100 

0.000079 

TEMP 

z 

3600 

0.000081 

TEMP 

= 

2100 


D2 


Deuterium. TPIS, 1989, vl, pt2, 


MAX REL ERR CP/R 
MAX REL ERR HH/RT 
MAX REL ERR S/R 
MAX REL ERR GH/RT 
MAX ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
MAX ERR GH/RT 


0.000228 
0.000027 
0.000004 
0.000002 
0.000956 
0.000117 
0.000130 
0 . 000068 


TEMP * 20000. 
TEMP = 18000. 
TEMP = 6600. 
TEMP = X 4500 . 
TEMP = 6200. 
TEMP = 6600. 
TEMP = 6600. 
TEMP = 14500. 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


PP45-6 . 

AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


PP45-6 , 

AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


= 

0.000025 

REL 

LST 

SQ 

ERR 

CP/R 

= 

- 

0.000022 

REL 

LST 

SQ 

ERR 

HH/RT 

- 

= 

0.000003 

REL 

LST 

SQ 

ERR 

S/R 

- 

= 

0.000003 

REL 

LST 

SQ 

ERR 

GH/RT 

= 

= 

0.000089 


LST 

SQ 

ERR 

CP/R 

- 


0.000075 


LST 

SQ 

ERR 

HH/RT 

= 

= 

0.000057 


LST 

SQ 

ERR 

S/R 

= 


0.000053 


LST 

SQ 

ERR 

GH/RT 

= 


T range = 

1000.000 to 

6000.000 K 

= 

0.000047 

REL 

LST 

SQ 

ERR 

CP/R 

- 

5 

0.000012 

REL 

LST 

SQ 

ERR 

HH/RT 

= 

- 

0.000001 

REL 

LST 

SQ 

ERR 

S/R 

s 

= 

0.000001 

REL 

LST 

SQ 

ERR 

GH/RT 

3 


0.000225 


LST 

SQ 

ERR 

CP/R 

X 

= 

0.000048 


LST 

SQ 

ERR 

HH/RT 

X 

= 

0 . 000036 


LST 

SQ 

ERR 

S/R 

X 

~ 

0.000029 


LST 

SQ 

ERR 

GH/RT 

= 


T range ~ 

6000.000 to 20000.000 K 


= 

0.000092 

REL 

1ST 

SQ 

ERR 

CP/R 

- 

= 

0.000009 

REL 

LST 

SQ 

ERR 

HH/RT 

X 

= 

0.000001 

REL 

LST 

SQ 

ERR 

S/R 

X 


0 . 000001 

REL 

LST 

SQ 

ERR 

GH/RT 

X 

= 

0.000385 


LST 

SQ 

ERR 

CP/R 

X 

= 

0.000042 


LST 

SQ 

ERR 

HH/RT 

X 

= 

0.000039 


LST 

SQ 

ERR 

S/R 

X 


0.000028 


LST 

SQ 

ERR 

GH/RT 

= 


0.000324 
0. 000023 
0.000015 
0 . 000018 
0. 001353 
0 .000069 
0.000129 
0 . 000093 


0 .000114 
0.001182 
0.000751 
0 . 001904 
0.000395 
0 .003079 
0 . 005624 
0 . 008438 


0 . 000006 
0 . 000016 
0 . 000002 
0 .000007 
0.000022 
0 .000064 
0 .000032 
0 .000058 


0 .000008 
0.000006 
0 .000001 
0.000002 
0 .000037 
0 .000022 
0.000026 
0.000028 


0 . 000084 
0.000255 
0 . 000144 
0.000018 
0.000256 
0.000416 
0.000423 
0 .000074 


0.000031 
0.000031 
0.000005 
0 . 000004 
0.000113 
0.000107 
0.000083 
0 . 000066 


0.000059 
0 . 000014 
0 . 000002 
0.000002 
0.000279 
0.000057 
0 . 000042 
0.000035 


0.000108 
0.000012 
0 . 000001 
0.000001 
0.000440 
0.000053 
0. 000047 
0.000033 
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TABLE X. - Continued 


F2 


Fluorine gas. TPIS 1989. vl, pt2, p73. 


T range = 200. 000 -to 1000.000 K 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0.000097 
0 . 000140 
0 .000020 
0 .000005 
0.000384 
0.000491 
0. 000448 
0.000115 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


400. 
200 . 
200 . 
400. 
400 . 
200 . 
200 . 
400. 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


F2 


Fluorine gas. TPIS 1989. vl. pt2» p73. 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0 .001173 
0.000062 
0.000008 
0.000004 
0 . 004065 
0.000269 
0. 000275 
0 .000113 


Fe(a) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 
MAX 
MAX 
MAX 


Fe(a ) 


Iren 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0 .000061 
0.000177 
0.000079 
0.000108 
0.000173 
0.000234 
0.000170 
0.000170 


TEMP 


6000 

TEMP 

= 

2200 

TEMP 

= 

2300 

TEMP 

s 

1200 

TEMP 

= 

6000 

TEMP 

= 

2200 

TEMP 

s 

2300 

TEMP 

s 

1200 

da transition. 

TEMP 

- 

250 

TEMP 

= 

200 

TEMP 

= 

200 

TEMP 

= 

250 

TEMP 

= 

250 

TEMP 

= 

200 

TEMP 

s 

200 

TEMP 

a 

350 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0 .000039 
0.000024 
0.000003 
0.000002 
0 . 000164 
0.000088 
0 .000066 
0 . 000050 


T range £ 

0.000348 
0.000027 
0 .000004 
0.000001 
0.001440 
0.000118 
0.000126 
0.000036 


REL LSI SQ 
REL LST SQ 
REL LST SQ 
REL LST 5Q 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


1000.000 to 6000.000 K 


REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


REL 

REL 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


MAR. 1978 . 


T range * 200.000 to 500.000 K 


ERR 

ERR 


AVER REL 
AVER REL 
AVER REL ERR 
AVER REL ERR 
AVER ERR 
AVER ERR 
AVER ERR 
AVER ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


Iron below Lambda transition. JANAF, MAR. 1978. 


MAX REL ERR CP/R 
MAX REL ERR HH/RT 
MAX REL ERR S/R 
MAX REL ERR GH/RT 
MAX ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
MAX ERR GH/RT 


0.000095 

0.000290 

0.000140 

0.000041 

0.000394 

0.000875 

0.000956 

0.000116 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


700. AVER REL ERR CP/R 

800. AVER REL ERR HH/RT 

800. AVER REL ERR S/R 

550. AVER REL ERR GH/RT 

700 AVER ERR CP/R 

800. AVER ERR HH/RT 

800. AVER ERR S/R 

550 AVER ERR GH/RT 


Fe(a ) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Iron below Lambda transition. JANAF, MAR. 1978. 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


3 

0.000794 

TEMP = 

1000 

- 

0.005283 

TEMP = 

1000 

- 

0.002309 

TEMP = 

1000 

- 

0.000205 

TEMP = 

950 

- 

0.006355 

TEMP = 

1030 

- 

0.018321 

TEMP = 

1000 

- 

0.018511 

TEMP = 

1000 

s 

0.000899 

TEMP = 

950 


AVER REL ERR 
AVER REL ERR 
AVER REL ERR 
AVER REL ERR 
AVER ERR 
AVER ERR 
AVER ERR 
AVER ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0.000019 

0.000065 

0.000015 

0.000054 

0.000058 

0.000111 

0.000040 

0.000078 


T range * 

0.000048 

0.000109 

0.000048 

0.000016 

0.000192 

0.000315 

0.000312 

0.000049 


T range - 

0.000373 

0.001540 

0.000638 

0.000094 

0.002618 

0.005301 

0.005049 

0.000423 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


500. 000 to 800.000 K 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


800.000 to 1042.000 K 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/ R 
ERR HH/RT 
ERR 5/R 
ERR GH/RT 


Fe(a ) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


FeCc) 


Iron above Lambda transition. JANAF, MAR. 1978. 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


_ 

0.001864 

TEMP « 

1100 

- 

0.018458 

TEMP a 

1100 

- 

0.008274 

TEMP = 

1100 

= 

0.001099 

TEMP * 

1184 

- 

0.010401 

TEMP = 

1100 

- 

0.069582 

TEMP = 

1100 

- 

0 .071707 

TEMP - 

1100 

= 

0.005693 

TEMP - 

1184 


AVER REL ERR 
AVER REL ERR 
AVER REL 
AVER REL 


ERR 

ERR 


AVER ERR 
AVER ERR 
AVER ERR 

aver ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


T range - 

0.000759 

0.009081 

0.004204 

0.000545 

0.004375 

0.034465 

0.036911 

0.002766 


s 1042.000 to 1184,000 K 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


Iron Gamma Crystal. JANAF, MAR. 1978. 


T range = 1184.000 to 1665.000 K 


MAX REL ERR CP/R 
MAX REL ERR HH/RT 
MAX REL ERR S/R 
MAX REL ERR GH/RT 
MAX ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
MAX ERR GH/RT 


_ 

0 . 005611 

TEMP = 

1300 

a 

0.007738 

TEMP = 

1184 

- 

0.003978 

TEMP = 

1184 

- 

0.002111 

TEMP = 

1665 

x 

0.023522 

TEMP = 

1300 

e 

0.030677 

TEMP = 

1184 

* 

0 .036370 

TEMP = 

1184 

s 

0.013817 

TEMP = 

1665 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 


AVER REL 
AVER REL 


ERR S/R 

, ™ ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


Fe(d) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 
MAX 
MAX 
MAX 


Iron Delta Crystal. JANAF, MAR. 1975. 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


_ 

0.001379 

TEMP = 

1700 

X 

0.004461 

TEMP = 

1665 

3 

0.003020 

TEMP = 

1665 

- 

0.002214 

TEMP « 

1800 

- 

0.006878 

TEMP = 

1700 

- 

0.018408 

TEMP “ 

1665 

— 

0.032226 

TEMP = 

1665 

S 

0.015238 

TEMP = 

1809 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0.001955 

REL 

LST 

SQ 

ERR 

CP/R = 

0.006042 

REL 

LST 

SQ 

ERR 

HH/RT = 

0.003473 

REL 

LST 

SQ 

ERR 

S/R 3 

0.001653 

REL 

LST 

SQ 

ERR 

GH/RT = 

0.008315 


LST 

SQ 

ERR 

CP/R 3 

0.024161 


LST 

SQ 

ERR 

HH/RT 

Q .033997 


LST 

SQ 

ERR 

S/R 

0.009836 


LST 

SQ 

ERR 

GH/RT 

T range = 

1665.000 to 

1809.000 K 

0 . 000456 

REL 

LST 

SQ 

ERR 

CP/R 

0.004162 

REL 

LST 

SQ 

ERR 

HH/RT 

0.002931 

REL 

LST 

SQ 

ERR 

S/R 

0.002168 

REL 

LST 

SQ 

ERR 

GH/RT 

0 .002286 


LST 

SQ 

ERR 

CP/R 

0 .017331 


LST 

SQ 

ERR 

HH/RT 

0,031932 


LST 

SQ 

ERR 

S/R 

0.014601 


LST 

SQ 

ERR 

GH/RT 


0 .000050 
0 . 000046 
0 .000006 
0.000003 
0 . 000209 
0.000163 
0.000144 
0 . 000062 


0 .000409 
0.000032 
0 . 000004 
0 . 000001 
0.001649 
0 .000X39 
0.000146 
0.000043 


0.000027 
0. 000085 
0 . 000029 
0 . 000070 
0 .000079 
0.000135 
0 . 000066 
0. 00Q101 


0.000059 
0.000152 
0.000071 
0.000021 
0.000237 
0.000449 
0 . 000479 
0.000065 


0.000485 
0.002146 
0.000927 
0.000107 
0.003382 
0 . 007394 
0.007368 
0.000481 


0.001091 

0.011607 

0.005313 

0.000685 

0.006107 

0.043942 

0.046446 

0.003519 


0.002623 

0.006162 

0.003492 

0.001696 

0.011071 

0.024602 

0.034037 

0.010283 


s 0.000722 
= 0.004169 

= 0.002932 

= 0.002168 
= 0.003610 

= 0.017353 

= 0.031933 

= 0.014615 
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e( cr) 


Germanium Cubic. 

TP1S 

1991 

MAX 

REL 

ERR 

CP/R 

a 

0.000129 

TEMP 

- 

MAX 

REL 

ERR 

HH/RT 

= 

0.000603 

TEMP 

- 

MAX 

REL 

ERR 

S/R 

a 

0.000378 

TEMP 

a 

MAX 

REL 

ERR 

GH/RT 

= 

0. Q01572 

TEMP 

a 


MAX 

ERR 

CP/R 

a 

0.000360 

TEMP 

r 


MAX 

ERR 

HH/RT 

= 

0.000883 

TEMP 

- 


MAX 

ERR 

S/R 

= 

0. 001008 

TEMP 

r 


MAX 

ERR 

GH/RT 

= 

0.001891 

TEMP 

= 


v2j ptl, p308, pt2 p268 . T range 

300. AVER REL ERR CP/R = 0.000029 
200. AVER REL ERR HH/RT = 0.000151 
200. AVER REL ERR S/R = 0.000088 
200. AVER REL ERR GH/RT = 0.000319 
300. AVER ERR CP/R = 0.000082 
200. AVER ERR HH/RT = 0.000218 
200. AVER ERR S/R = 0.000253 
200. AVER ERR GH/RT = 0.000388 


200.000 to 500.000 K 

REL L ST SQ ERR CP/R = 

REL LST SO ERR HH/RT = 

REL LST SQ ERR S/R = 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R 

LST SQ ERR GH/RT = 


i(cr) 


Germanium Cubic. 

TPIS 

MAX 

REL 

ERR 

CP/R 

a 

0.000007 

TEMP 

MAX 

REL 

ERR 

HH/RT 

= 

0.000003 

TEMP 

MAX 

REL 

ERR 

S/R 

a 

0.000008 

TEMP 

MAX 

REL 

ERR 

GH/RT 

a 

0 . 000013 

TEMP 


MAX 

ERR 

CP/R 

r 

0.000023 

TEMP 


MAX 

ERR 

HH/RT 

a 

0.000008 

TEMP 


MAX 

ERR 

S/R 

a 

0.000038 

TEMP 


MAX 

ERR 

GH/RT 

= 

0.000033 

TEMP 


1991, v2. 

Ptl, p308, P t2 p268. 


T range 

= 

600 . 

AVER REL 

ERR 

CP/R 

- 

0 . 000005 

* 

500. 

AVER REL 

ERR 

HH/RT 

= 

0.000002 

= 

500 . 

AVER REL 

ERR 

S/R 

a 

0.000005 

- 

500. 

AVER REL 

ERR 

GH/RT 

a 

0.000008 

x 

700. 

AVER 

ERR 

CP/R 

a 

0.000012 

- 

1000. 

AVER 

ERR 

HH/RT 

= 

0.000006 

- 

500 . 

AVER 

ERR 

S/R 

a 

0.000028 

= 

600. 

AVER 

ERR 

GH/RT 

= 

0.000031 


500.000 to 1211.500 K 

REL LST SQ ERR CP/R = 

REL 1ST SQ ERR HH/RT * 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R * 

LST SQ ERR HH/RT = 

LST SQ ERR S/R * 

LST SQ ERR GH/RT - 


H2 


Hydrogen. GLUSHKO ET.AL. vl, pt2. 


1978, pp31-32. 


T range = 200.000 to 1000.000 K 


MAX 

REL 

ERR 

CP/R 

a 

0.000530 

TEMP = 

250 

MAX 

REL 

ERR 

HH/RT 

a 

0.000153 

TEMP = 

500 

MAX 

REL 

ERR 

S/R 

= 

0 . 000025 

TEMP = 

500 

MAX 

REL 

ERR 

GH/RT 

= 

0.000056 

TEMP = 

250 


MAX 

ERR 

CP/R 

a 

0 . 001565 

TEMP = 

250 


MAX 

ERR 

HH/RT 

= 

0. 00D525 

TEMP = 

500 


MAX 

ERR 

S/R 

= 

0. 000395 

TEMP = 

500 


MAX 

ERR 

GH/RT 

= 

0.000555 

TEMP = 

250 


AVER REL ERR CP/R = 0.000179 

AVER REL ERR HH/RT = 0.000059 

AVER REL ERR S/R = 0.000012 

AVER REL ERR GH/RT = 0.000011 

AVER ERR CP/R = 0.000626 

AVER ERR HH/RT = 0.000202 

AVER ERR S/R = 0.000198 

AVER ERR GH/RT = 0.000155 


REL 1ST SQ ERR CP/R x 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R = 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R s 

LST SQ ERR GH/RT = 


H2 


Hydrogen. GLUSHKO ET.AL. vl, pt2, 


1978, pp31-32. 


T range = 1000.000 to 6000.000 K 


MAX 

REL 

ERR 

CP/R 

a 

0.000527 

TEMP 

= 

1100 

MAX 

REL 

ERR 

HH/RT 

X 

0.000078 

TEMP 

a 

1300 

MAX 

REL 

ERR 

S/R 

3 

0.000008 

TEMP 

a 

1000 

MAX 

REL 

ERR 

gh/rt 

= 

0.000012 

TEMP 

a 

1100 


MAX 

ERR 

CP/R 

= 

0. 001569 

TEMP 

r 

1100 


MAX 

ERR 

HH/RT 

= 

0.000277 

TEMP 

a 

1300 


MAX 

ERR 

S/R 


0.000151 

TEMP 

a 

1000 


MAX 

ERR 

GH/RT 

= 

0 . 000196 

TEMP 

= 

1100 


AVER REL ERR CP/R = 0.000120 

AVER REL ERR HH/RT = 0.000016 

AVER REL ERR S/R = 0.000002 

AVER REL ERR GH/RT = 0.000003 

AVER ERR CP/R = 0.000535 

AVER ERR HH/RT = 0.000061 

AVER ERR S/R = 0.000055 

AVER ERR GH/RT = 0.000066 


REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R = 

LST SQ ERR GH/RT = 


H2 


Hydrogen. GLUSHKO ET.AL. 


vl, Pt2, 1978, pp31-32. 


T range = 6000.000 to 20000.000 K 


MAX 

REL 

ERR 

CP/R 

a 

0.000310 

TEMP 

- 

MAX 

REL 

ERR 

HH/RT 

= 

0.000025 

TEMP 

a 

MAX 

REL 

ERR 

S/R 

= 

0.000005 

TEMP 

a 

MAX 

REL 

ERR 

GH/RT 

= 

0 . 000005 

TEMP 

a 


MAX 

ERR 

CP/R 

= 

0 .001565 

TEMP 

= 


MAX 

ERR 

HH/RT 

= 

0. 000106 

TEMP 

a 


MAX 

ERR 

S/R 

X 

0.000118 

TEMP 

a 


MAX 

ERR 

GH/RT 

- 

0.000089 

TEMP 

= 


6000 . 

AVER REL 

ERR 

CP/R 

= 

0.000097 

6600 . 

AVER REL 

ERR 

HH/RT 

= 

0.000008 

12500. 

AVER REL 

ERR 

S/R 

a 

0 . 000001 

6600. 

AVER REL 

ERR 

GH/RT 

a 

0.000001 

6000. 

AVER 

ERR 

CP/R 

a 

0 . 000517 

6600. 

AVER 

ERR 

HH/RT 

a 

0.000035 

12500. 

AVER 

ERR 

S/R 

a 

0.000050 

15500. 

AVER 

ERR 

GH/RT 

= 

0.000035 


REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R - 

LST SQ ERR HH/RT = 

LST SQ ERR S/R 

LST SQ ERR GH/RT = 


He 


Helium. NSRDS-NBS 35, 1971. Temperature cutoff. 


T range = 6000.000 to 20000.000 K 


MAX REL 


Hgtcr) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

= 

0.000325 

TEMP 

a 

17500 

HH/RT 


0.000057 

TEMP 

a 

29500, 

S/R 

= 

0.000006 

TEMP 

■ 

19500, 

GH/RT 

= 

0.000001 

TEMP 

a 

20000. 

CP/R 

a 

0.000812 

TEMP 

a 

17500. 

HH/RT 

= 

0.000152 

TEMP 

a 

19500 . 

S/R 

x 

0.000155 

TEMP 

a 

19500 . 

GH/RT 


0 . 000015 

TEMP 

= 

20000. 

Mercury Tetragonal Crystal . JA 

CP/R 

= 

0.000103 

TEMP 

a 

150. 

HH/RT 

= 

0.000185 

TEMP 

= 

100. 


JANAF , 


S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0.000038 

0.000087 

0.000319 

0.000380 

0.000170 

0.000210 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


100 . 
100 . 
150. 
100 . 
100 . 
100 . 


Hg( 1 ) 


Mercury Liquid. JANAF, Dec. 1961. 


MAX 

REL 

ERR 

CP/R 

a 

0.000108 

TEMP 

MAX 

REL 

ERR 

HH/RT 

X 

0 . 000086 

TEMP 

MAX 

REL 

ERR 

S/R 

X 

0.000023 

TEMP 

MAX 

REL 

ERR 

GH/RT 

a 

0 . 000032 

TEMP 


MAX 

ERR 

CP/R 

= 

0.000365 

TEMP 


MAX 

ERR 

HH/RT 

a 

0.000328 

TEMP 


MAX 

ERR 

S/R 

a 

0 . 000208 

TEMP 


max 

ERR 

GH/RT 

= 

0.000159 

TEMP 


298. 
350. 
300. 
250. 
298. 
350. 
300 . 
250. 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


Dec. 1961. 

AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


= 

0.000052 

REL 

LST 

SQ 

ERR 

CP/R = 

= 

0.000008 

REL 

LST 

SQ 

ERR 

HH/RT = 


0.000001 

REL 

LST 

SQ 

ERR 

S/R 

= 

0.000000 

REL 

LST 

SQ 

ERR 

GH/RT = 

- 

0.000105 


LST 

SQ 

ERR 

CP/R = 

- 

0.000020 


LST 

SQ 

ERR 

HH/RT = 

~ 

0 . 000024 


LST 

SQ 

ERR 

S/R 

= 

0.000009 


LST 

SQ 

ERR 

GH/RT = 


T range = 

100.000 to 

235.290 K 

= 

0.000037 

REL 

LST 

SQ 

ERR 

CP/R x 

= 

0.000080 

REL 

LST 

SQ 

ERR 

HH/RT = 

= 

0.000015 

REL 

LST 

SQ 

ERR 

S/R 

= 

0.000050 

REL 

LST 

SQ 

ERR 

GH/RT = 


0.000115 


LST 

SQ 

ERR 

CP/R = 

= 

0.000177 


LST 

SQ 

ERR 

HH/RT = 

X 

0.000068 


LST 

5Q 

ERR 

S/R = 

= 

0.000121 


LST 

SQ 

ERR 

GH/RT x 


T range = 

235.290 to 

600 

1.000 K 

a 

0.000055 

REL 

LST 

SQ 

ERR 

CP/R - 

= 

0.000039 

REL 

LST 

SQ 

ERR 

HH/RT = 

= 

0.000015 

REL 

LST 

SQ 

ERR 

S/R x 

= 

0.000011 

REL 

LST 

SQ 

ERR 

GH/RT = 

x 

0.000157 


LST 

SQ 

ERR 

CP/R = 

= 

0.000152 


1ST 

SQ 

ERR 

HH/RT = 

= 

0.000137 


LST 

SQ 

ERR 

S/R 

x 

0.000063 


LST 

SQ 

ERR 

GH/RT * 


0.000058 
0.000273 
0.000171 
0.000703 
0 . 000162 
0 .000505 
0 . 000561 
0 . 000856 


0 . 000005 
0. CQ0002 
0 . 000005 
0. 000009 
0 .000015 
0 . 000006 
0 . 000029 
0.000031 


0.000217 
0 . 000080 
0.000013 
0 . 000017 
0 . 000758 
0 . 000275 
0 . 000222 
0 . €00206 


0 .000155 
0 . 000023 
0 . 000003 
0 . 000005 
0 . 000628 
0 . 000086 
0.000067 
0 . 000083 


0.000117 
0.000010 
0 . 000002 
0 . 000002 
0.000518 
0 . 000055 
0 .000059 
0 . 000052 


0 .000078 
0 .000017 
0 . 000002 
0 .000000 
0 . 000195 
0.000053 
0 .000056 
0 . 000005 


0.000055 
0 . 000105 
0 .000020 
0.000051 
0.000167 
0 .000223 
0. 000095 
0.000156 


0.000055 
0 .000056 
0 . 000016 
0.000015 
0 .000185 
0.000171 
0.000157 
0.000085 
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HgCl) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Mercury Liquid. JANAF, Dec. 1961. 


T range = 600.000 to 2000.000 K 


CP/R = 0.000081 

HH/RT = 0.000022 


S/R 
GK/RT = 
CP/R = 
HH/RT = 
S/R = 
GH/RT = 


0 . 000007 
0.000015 
0.000269 
0 .000076 
0 . 000102 
0.000199 


TEMP = 
TEMP = 
TEMP - 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 


800. 
900 . 
1200 . 
900 . 
800 . 
900 . 
1200 . 
900. 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0.000035 
0 .000010 
0 .000003 
0 .000007 
0.000122 
0 . 000033 
0 .000093 
0 . 000071 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0 . 000090 
0 . 000011 
0.000009 
0.000009 
0. 000139 
0 .000039 
0 .000052 
0 .000083 


I2( cr ) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


KCcr) 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


ne Rhombic 

Crystal . 

TPIS 1989 

0.002399 

TEMP = 

320. 

0 . 000232 

TEMP = 

200 . 

0 . 000101 

TEMP = 

200 . 

0 . 000096 

TEMP = 

27 0 . 

0.015607 

TEMP = 

320 . 

0 .001115 

TEMP = 

200. 

0 . 001198 

TEMP = 

200 . 

0 . 000372 

TEMP = 

27 0 . 


vl# pt2, p315. 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR 5/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


Potassium Cubic Crystal. CODATA 1989, p257 . 


KU) 


REL 

ERR 

CP/R 

- 

0 . 000589 

TEMP = 

300. 

REL 

ERR 

HH/RT 

= 

0.000237 

TEMP = 

337 . 

REL 

ERR 

S/R 

= 

0 .000102 

T EMP - 

337 . 

REL 

ERR 

GH/RT 

- 

0 .000172 

TEMP - 

200 . 

MAX 

ERR 

CP/R 

= 

0.002085 

TEMP = 

300 . 

MAX 

ERR 

HH/RT 

- 

0 . 000701 

TEMP = 

337 . 

MAX 

ERR 

5/R 


0.000890 

TEMP = 

337 , 

MAX 

ERR 

GH/RT 

- 

0.000660 

TEMP = 

200 . 



Potassium Liquid 

CODATA 

1989 

REL 

ERR 

CP/R 

= 

0 . 000269 

TEMP = 

900. 

REL 

ERR 

HH/RT 

- 

0 . 000185 

TEMP = 

337 . 

REL 

ERR 

S/R 

= 

0 .000093 

TEMP = 

3 37. 

REL 

ERR 

GH/RT 

= 

0 .000091 

TEMP = 

6 0 0. 

MAX 

ERR 

CP/R 

s 

0 .001022 

TEMP = 

900 . 

MAX 

ERR 

HH/RT 

- 

0.000701 

TEMP = 

337 . 

MAX 

ERR 

S/R 

s 

0 . 000890 

TEMP = 

337 . 

MAX 

ERR 

GH/RT 

= 

0 . 000359 

TEMP = 

900 . 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


p257 . 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER err S/R 
AVER ERR GH/RT 


T range - 

200.000 to 

386.750 K. 


0.000996 
0 . 000057 
0.000022 
0 .000010 
0.002953 
0.000292 
0. D00285 
0 . 000082 

REL 

REL 

REL 

REL 

LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 

ERR CP/R = 
ERR HH/RT = 
ERR S/R 
ERR GH/RT = 
ERR CP/R = 
ERR HH/RT = 
ERR S/R = 

ERR GH/RT = 

0 .000682 
0 . 000085 
0 . 000035 
0.000015 
0 . 009529 
0.000922 
0 .000929 
0.000121 

T range = 

200.000 to 

336 .860 K 


0 . 000156 
0.000105 
0 .000036 
0.000055 
0.000558 
0 . 000295 
0.000282 
0 . 000227 

REL 

REL 

REL 

REL 

LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 

ERR CP/R = 
ERR HH/RT = 
ERR S/R = 
ERR GH/RT ' 
ERR CP/R = 
ERR HH/RT = 
ERR S/R = 
ERR GH/RT = 

0.000293 
0 .000193 
0 . 000055 
0.000088 
0.001099 
0 .000909 
0 .000938 
0 .000391 

T range = 

336.860 to 

2200 .000 K 


0.000055 
0 . 000036 
0.000029 
0 . 000028 
0 . 000211 
0.000138 
0 . 000290 
0.000261 

REL 

REL 

REL 

REL 

LST SQ 
LST SQ 
LST SQ 
LST SQ 
1ST SQ 
LST SQ 
LST SQ 
LST SQ 

ERR CP/R = 
ERR HH/RT = 
ERR S/R = 

ERR GH/RT = 
ERR CP/R = 
ERR HH/R^ = 
ERR S/R 
ERR GH/RT = 

0 . 000099 
0 . 000059 
0 . 000033 
0 . 000028 
0.000353 
0 . 000225 
0 . 000399 
0 , 000268 


Kr 


Krypton . NSRDS 


-NBS 35, 1971. Temperature cutoff. 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


_ 

0 . 000008 

TEMP = 

6000 

- 

o .oooooo 

TEMP = 

6000 

- 

0.000000 

TEMP = 

6000 


o . oooooo 

TEMP = 

6000 

- 

0.000021 

TEMP = 

6000 

- 

0 . 000001 

TEMP = 

6000 

- 

0 .000001 

TEMP = 

6000 

= 

0.000000 

TEMP = 

6000 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


T range = 

Q .000001 
0.000000 
0 .000000 
0 .000000 
0 . 000001 
o . oooooo 
o . oooooo 
0.000000 


1000.000 to 6000.000 K 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST 5Q 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


Kr 


Krypton. NSRDS-NBS 35, 1971. Temperature cutoff. 


T range 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0.021578 
0.022719 
0.002791 
0 . 000519 
0.071605 
0.070378 
0.089823 
0 .019995 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


13500. AVER REL ERR CP/R 

20000. AVER REL ERR HH/RT 

20000. AVER REL ERR S/R 

20000. AVER REL ERR GH/RT 

19000 AVER ERR CP/R 

20000 ! • AVER ERR HH/RT 

20000. AVER ERR S/R 

20000. AVER ERR GH/RT 


0 .005630 
0 . 001650 
0.000189 
0 . 000038 
0.018127 
0.009768 
0.005730 
0.001032 


= 6000.000 to 20000.000 K 

REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT * 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R 5 

LST SQ ERR HH/RT = 

LST SQ ERR 5/R = 

LST SQ ERR GH/RT = 


Liter) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 
MAX 
MAX 
MAX 


Liter) 


Lithium Crystal. Gurvich 1982,vIV,pt l,p295;pt 2,p286. 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


_ 

0.000382 

TEMP = 

250 

— 

0.002315 

TEMP = 

200 

c 

0 .000075 

TEMP = 

200 

- 

0.003132 

TEMP = 

200 


0.001079 

TEMP = 

250 

- 

0.003255 

TEMP = 

200 

- 

0.000180 

TEMP = 

200 

= 

0 .003075 

TEMP = 

200 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


T range = 

0 . 000169 
0.000839 
0.000095 
0.001085 
0.000953 
0.001198 
0.000120 
0,001078 


200.000 to 298.150 K 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


0 . 000002 
0 .000000 
0 .oooooo 
o .oooooo 
0 .000009 
0 .oooooo 
0.000000 
0 . oooooo 


0 .007376 
0.009231 
0 . D00509 
0 .000099 
0 . 025027 
0.012991 
0.015709 
0.002792 


0 .000229 
0.001392 
0.000056 
0.001810 
0 .000692 
0.001889 
0.000196 
0.001778 


Lithium Crystal 


. Gurvich 1982, vIV.Pt l,p295;pt 2,p2B6. T ranse = 298.150 to 953.890 K 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

5/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0 .000010 
0 . 000001 
0 . 000001 
0 . OOOOOO 
0 . 000029 
0 . 000002 
0 .000002 
0 . 000001 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


300 . 
350. 
350. 
959. 
300. 
350 . 
350 . 
959. 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 


AVER REL 
AVER REL 


ERR S/R 

. ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


Q .000002 
0 .000000 
0.000000 
0 .000000 
0 . 000007 
0 . 000001 
0.000001 
o .oooooo 


REL 

REL 

REL 


LST 

SQ 

ERR 

CP/R 

= 

0.000009 

LST 

SQ 

ERR 

HH/RT 

= 

0 . 000001 

1ST 

SQ 

ERR 

S/R 

= 

o .oooooo 

LST 

SQ 

ERR 

GH/RT 


0 . oooooo 

LST 

SQ 

ERR 

CP/R 

= 

0.000013 

LST 

SQ 

ERR 

HH/RT 

= 

0 .000001 

LST 

SQ 

ERR 

S/R 

= 

0 .000001 

LST 

SQ 

ERR 

GH/RT 

= 

0 . oooooo 
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TABLE X. - Continued 


Manganese Alpha crystal. JANAF Sep. 1967. 


T range c 200.000 to 980.000 K 


MAX 

REL 

ERR 

CP/R 

■ 

0.002124 

TEMP * 

550 

MAX 

REL 

ERR 

HH/RT 

3 

0.002445 

TEMP = 

500 

MAX 

REL 

ERR 

S/R 

= 

0.001259 

TEMP = 

500 

MAX 

REL 

ERR 

GH/RT 

s 

0.000582 

TEMP = 

980 


MAX 

ERR 

CP/R 

= 

0.007946 

TEMP = 

550 


MAX 

ERR 

HH/RT 

= 

0.006332 

TEMP = 

500 


MAX 

ERR 

S/R 


0.007073 

TEMP = 

500 


MAX 

ERR 

GH/RT 

= 

0.002917 

TEMP * 

980 


AVER REL ERR CP/R = 0.00076*4 

AVER REL ERR HH/RT = 0.000720 

AVER REL ERR S/R = 0.000*477 

AVER REL ERR GH/RT = 0.000290 

AVER ERR CP/R = 0.002855 

AVER ERR HH/RT = 0.0019*45 

AVER ERR S/R = 0.003033 

AVER ERR GH/RT = 0.001133 


REL LST SO ERR CP/R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R = 

LST SQ ERR GH/RT = 


Mntb) 


Manganese Beta crystal. JANAF Sep. 1967. 


T range - 


MAX 

REL 

ERR 

CP/R 

s 

0.000684 

TEMP = 

1100 

MAX 

REL 

ERR 

HH/RT 

= 

0.000499 

TEMP - 

980 

MAX 

REL 

ERR 

S/R 

3 

0.000547 

TEMP = 

980 

MAX 

REL 

ERR 

GH/RT 

= 

0.000582 

TEMP = 

980 


MAX 

ERR 

CP/R 

= 

0.003138 

TEMP = 

1100 


MAX 

ERR 

HH/RT 

= 

0.001795 

TEMP = 

980 


MAX 

ERR 

S/R 

a 

0.004725 

TEMP * 

1000 


MAX 

ERR 

GH/RT 

= 

0.003357 

TEMP = 

1361 


AVER REL ERR CP/R = 0.000186 

AVER REL ERR HH/RT = 0.000355 

AVER REL ERR S/R = 0.000*478 

AVER REL ERR GH/RT = 0.000559 

AVER ERR CP/R = 0.000859 

AVER ERR HH/RT = 0.001314 

AVER ERR S/R = 0.00*4*437 

AVER ERR GH/RT = 0.003123 


980.000 to 

REL LST SQ 
REL LST SQ 
REL LST SQ 
REL 1ST SQ 
LST SQ 
1ST SQ 
LST SQ 
LST SQ 


1361 . 000 K 

ERR CP/R = 
ERR HH/RT = 
ERR S/R 
ERR GH/RT *= 
ERR CP/R = 
ERR HH/RT = 
ERR S/R = 
ERR GH/RT - 


MnCc) 


Manganese Gamma crystal . 


JANAF Sap. 1967. 


MAX 

REL 

ERR 

CP/R 

= 

0.000060 

TEMP = 

1400 

MAX 

REL 

ERR 

HH/RT 

= 

0.000210 

TEMP = 

1361 

MAX 

REL 

ERR 

S/R 

s 

0.000409 

TEMP = 

1361 

MAX 

REL 

ERR 

GH/RT 

= 

0.000538 

TEMP = 

1361 


MAX 

ERR 

CP/R 

= 

0.000315 

TEMP = 

1400 


MAX 

ERR 

HH/RT 

= 

0.000856 

TEMP = 

1361 


MAX 

ERR 

S/R 

= 

0.004213 

TEMP « 

1361 


MAX 

ERR 

GH/RT 

= 

0.003357 

TEMP = 

1361 


AVER REL ERR CP/R = 
AVER REL ERR HH/RT = 
AVER REL ERR S/R = 
AVER REL ERR GH/RT = 
AVER ERR CP/R * 
AVER ERR HH/RT = 
AVER ERR S/R 
AVER ERR GH/RT = 


Manganese Delta crystal. JANAF Sep. 1967. 


MAX 

REL 

ERR 

CP/R 

a 

0.000139 

TEMP 

3 

1500. 

AVER REL 

ERR 

CP/R 

= 

MAX 

REL 

ERR 

HH/RT 

= 

0.000186 

TEMP 

* 

1412. 

AVER REL 

ERR 

HH/RT 

- 

MAX 

REL 

ERR 

S/R 

a 

0.000387 

TEMP 

- 

1412. 

AVER REL 

ERR 

S/R 

- 

MAX 

REL 

ERR 

GH/RT 

3 

0.000521 

TEMP 

= 

1412. 

AVER REL 

ERR 

GH/RT 

_ 


MAX 

ERR 

CP/R 

= 

0.000771 

TEMP 

= 

1500. 

AVER 

ERR 

CP/R 

- 


MAX 

ERR 

HH/RT 

3 

0.000795 

TEMP 

= 

1412. 

AVER 

ERR 

HH/RT 

- 


MAX 

ERR 

S/R 

a 

0.004122 

TEMP 

= 

1412. 

AVER 

ERR 

S/R 

_ 


MAX 

ERR 

GH/RT 

r 

0.003430 

TEMP 

3 

1519. 

AVER 

ERR 

GH/RT 

S 


Motcr) Molybdenum Crystal . JANAF Mar. 1978. 


MAX 

REL 

ERR 

CP/R 

s 

0.000354 

TEMP * 

450. 

AVER REL 

ERR 

CP/R 

_ 

MAX 

REL 

ERR 

HH/RT 

= 

0.000375 

TEMP = 

200. 

AVER REL 

ERR 

HH/RT 

- 

MAX 

REL 

ERR 

S/R 

a 

0.000117 

TEMP = 

200 . 

AVER REL 

ERR 

S/R 

- 

MAX 

REL 

ERR 

GH/RT 

= 

0.000267 

TEMP = 

200. 

AVER REL 

ERR 

GH/RT 

= 


MAX 

ERR 

CP/R 

a 

0.001087 

TEMP = 

450. 

AVER 

ERR 

CP/R 

3 


MAX 

ERR 

HH/RT 

a 

0.000526 

TEMP * 

200. 

AVER 

ERR 

HH/RT 

- 


MAX 

ERR 

S/R 

= 

0.000275 

TEMP = 

200. 

AVER 

ERR 

S/R 

- 


MAX 

ERR 

GH/RT 

* 

0.000251 

TEMP = 

200. 

AVER 

ERR 

GH/RT 

3 


Mo(cr) Molybdenum Crystal. JANAF Mar. 1978. 


MAX 

REL 

ERR 

CP/R 

3 

0.000103 

TEMP • 

1200. 

AVER REL 

ERR 

CP/R 

s 

MAX 

REL 

ERR 

HH/RT 

= 

0.000036 

TEMP * 

1200. 

AVER REL 

ERR 

KH/RT 

s 

MAX 

REL 

ERR 

S/R 

X 

0.000027 

TEMP = 

1200. 

AVER REL 

ERR 

S/R 

- 

MAX 

REL 

ERR 

GH/RT 

= 

0.000032 

TEMP = 

1100. 

AVER REL 

ERR 

GH/RT 

- 


MAX 

ERR 

CP/R 

B 

0.000366 

TEMP = 

1200. 

AVER 

ERR 

CP/R 

- 


MAX 

ERR 

HH/RT 

= 

0.000105 

TEMP * 

1200. 

AVER 

ERR 

HH/RT 

3 


MAX 

ERR 

S/R 


0.000214 

TEMP = 

1200. 

AVER 

ERR 

S/R 

- 


MAX 

ERR 

GH/RT 

= 

0.000149 

TEMP = 

1100. 

AVER 

ERR 

GH/RT 

= 


Mo(cr) Molybdenum Crystal. JANAF Mar. 1978. 


MAX 

REL 

ERR 

CP/R 

3 

0.002528 

TEMP 

3 

2800 . 

AVER REL 

ERR 

CP/R 

_ 

MAX 

REL 

ERR 

HH/RT 

= 

0.000068 

TEMP 

3 

2700. 

AVER REL 

ERR 

HH/RT 

s 

MAX 

REL 

ERR 

S/R 

= 

0.000023 

TEMP 

3 

2700, 

AVER REL 

ERR 

S/R 

s 

MAX 

REL 

ERR 

GH/RT 

= 

0.000019 

TEMP 

= 

2500 . 

AVER REL 

ERR 

GH/RT 



MAX 

ERR 

CP/R 

= 

0.015682 

TEMP 

a 

2800. 

AVER 

ERR 

CP/R 

- 


MAX 

ERR 

HH/RT 

a 

0.000256 

TEMP 

3 

27 00. 

AVER 

ERR 

HH/RT 

- 


MAX 

ERR 

S/R 

= 

0.000264 

TEMP 

= 

2700. 

AVER 

ERR 

S/R 

s 


MAX 

ERR 

GH/RT 

= 

0.000138 

TEMP 

* 

2500. 

AVER 

ERR 

GH/RT 

= 


T range 5 

1361 . 000 

to 

1412.000 K 

0.000026 

REL 

LST 

SQ 

ERR 

CP/R = 

0.000197 

REL 

LST 

SQ 

ERR 

HH/RT = 

0.000399 

REL 

LST 

SQ 

ERR 

S/R = 

0.000529 

REL 

LST 

SQ 

ERR 

GH/RT = 

0.000138 


LST 

SQ 

ERR 

CP/R = 

0.000808 


LST 

SQ 

ERR 

HH/RT = 

0.004154 


LST 

SQ 

ERR 

S/R - 

0.003345 


LST 

SQ 

ERR 

GH/RT = 

T range = 

1412.000 

to 

1519.000 K 

0.000068 

REL 

LST 

SQ 

ERR 

CP/R = 

0.000160 

REL 

LST 

SQ 

ERR 

HH/RT = 

0.000373 

REL 

LST 

SQ 

ERR 

S/R 

0.000514 

REL 

LST 

SQ 

ERR 

GH/RT = 

0.000374 


LST 

SQ 

ERR 

CP/R * 

0.000690 


LST 

SQ 

ERR 

HH/RT * 

0.004070 


LST 

SQ 

ERR 

S/R 

0.003380 


LST 

SQ 

ERR 

GH/RT = 

T range = 

200.000 to 

1000.000 K 

0.000115 

REL 

LST 

SQ 

ERR 

CP/R = 

0.000056 

REL 

LST 

SQ 

ERR 

HH/RT = 

0.000024 

REL 

LST 

SQ 

ERR 

S/R = 

0.000040 

REL 

LST 

SQ 

ERR 

GH/RT ~ 

0.000354 


LST 

SQ 

ERR 

CP/R = 

0.000102 


LST 

SQ 

ERR 

HH/RT * 

0 . 000096 


LST 

SQ 

ERR 

S/R 

0.000068 


LST 

SQ 

ERR 

GH/RT = 

T range = 

1000.000 to 

2200.000 K 

0.000040 

REL 

1ST 

SQ 

ERR 

CP/R = 

0.000011 

REL 

LST 

SQ 

ERR 

HH/RT = 

0.000014 

REL 

LST 

SQ 

ERR 

S/R 

0.000017 

REL 

LST 

SQ 

ERR 

GH/RT = 

0.000156 


LST 

SQ 

ERR 

CP/R = 

0.000033 


LST 

SQ 

ERR 

HH/RT = 

0.000116 


LST 

SQ 

ERR 

S/R 

0.000096 


LST 

SQ 

ERR 

GH/RT = 

T range = 

2200.000 to 

2896 

.000 K 

0.000880 

REL 

LST 

SQ 

ERR 

CP/R = 

0.000034 

REL 

LST 

SQ 

ERR 

HH/RT * 

0.000012 

REL 

LST 

SQ 

ERR 

S/R 

o.oooon 

REL 

LST 

SQ 

ERR 

GH/RT = 

0.005188 


LST 

SQ 

ERR 

CP/R = 

0.000129 


LST 

SQ 

ERR 

HH/RT = 

0.000137 


LST 

SQ 

ERR 

S/R 

0.000080 


LST 

SQ 

ERR 

GH/RT * 


0. 001063 
0.001025 
0, 000630 
0.000372 
0.003982 
0.002767 
0.004029 
0 . 001581 


0.000307 
0 . 000371 
0.000481 
0 . 000560 
0 . 001412 
0.001364 
0 . 004442 
0.003127 


0 . 000036 
0.000198 
0.000399 
0.000529 
0.000191 
0.000809 
0.004154 
0 . 003345 


0.000088 
0.000161 
0.000373 
0.000514 
0 . 000489 
0.000694 
0 . 004070 
0.003380 


0.000145 
0.000109 
0 .000038 
0 . 000078 
0.000444 
0.000167 
0.000122 
0.000094 


0.000051 
0.000015 
0.000015 
0.000018 
0.000196 
0. 000044 
0.000125 
0.000099 


0.001173 
0.000041 
0.000014 
0 . 000012 
0.007067 
0.000155 
0 . 000160 
0 . 000089 
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TABLE X. - Continued 


N2 


Nitrogen. GLUSHKO ET.AL. vl, pt2, P207, 1973. 


T range * 200.000 to 1000.000 K 


MAX REL ERR CP/R 
MAX REL ERR HH/RT 
MAX REL ERR S/R 
MAX REL ERR GH/RT 
MAX ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
MAX ERR GH/RT 


= 

0.000056 

TEMP = 

500 

- 

0 . 000063 

TEMP = 

200 

2 

0 .000006 

TEMP = 

200 

- 

0 .000016 

TEMP = 

200 

- 

0 . 000198 

TEMP = 

500 

- 

0 . 000151 

TEMP = 

200 

- 

0 .000096 

TEMP = 

200 

= 

0.000267 

TEMP = 

200 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0 .000017 
0.000013 
0. 000D01 
0 . 000004 
0 .000063 
0 .000066 
0.000035 
0 .000075 


N2 


Nitrogen. GLUSHKO ET.AL. vl. pt2, p207, 1978. 


REL 

ERR 

CP/R 

r 

0.000025 

TEMP 

= 

REL 

ERR 

HH/RT 

a 

0.000017 

TEMP 

- 

REL 

ERR 

S/R 

a 

0.000002 

TEMP 

= 

REL 

ERR 

GH/RT 

s 

0 .000006 

TEMP 

= 

MAX 

ERR 

CP/R 

= 

0 .000100 

TEMP 

= 

MAX 

ERR 

HH/RT 

a 

0 .000061 

TEMP 

= 

MAX 

ERR 

S/R 

= 

0 .000068 

TEMP 


MAX 

ERR 

GH/RT 

* 

0 . 000091 

TEMP 



1200 . 
1100 . 
1200 . 
1200 . 
1200. 
1100. 
1200. 
1200 . 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


N2 


Nitrogen. GLUSHKO ET.AL. vl, pt2, p207 , 1978. 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


- 

0.002336 

TEMP = 

20000 

- 

0.000210 

TEMP = 

12000 

2 

0.000032 

TEMP = 

12000 

X 

0.000012 

TEMP = 

20000 

s 

0.016969 

TEMP = 

20000 

2 

0 . 001013 

TEMP = 

12000 

2 

0.001228 

TEMP = 

12000 

= 

0 . 000656 

TEMP = 

20000 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


NaCcr) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Nad) 


Sodium Cubic Crystal. CODATA 1989, p259 . 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


. 000942 
. 001032 
. 0 0 0490 
. 001165 
.003200 
.002881 
. 003044 
.003017 


TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP * 
TEMP = 


300 . 
371 . 
200 . 
200 . 
300 . 
371 . 
371 . 
200 . 


Sodium Liquid. CODATA 1989, p256. 


MAX REL ERR CP/R 
MAX REL ERR HH/RT 
MAX REL ERR 5/R 
MAX REL ERR GH/RT 
MAX ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
MAX ERR GH/RT 


2 

0 . 001067 

TEMP = 

500 

2 

0.000793 

TEMP = 

371 

2 

0 . 000391 

TEMP = 

371 

2 

0 . 000197 

TEMP = 

600 

2 

0.003933 

TEMP = 

500 

2 

0 .002881 

TEMP = 

371 

2 

0.003066 

TEMP = 

371 

= 

0.001211 

TEMP = 

800 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


NbCcr) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Niobium Crystal. JANAF, Dec. 1973. 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


- 

0.000116 

TEMP = 

600 

2 

0.000176 

TEMP = 

200 

2 

0.000026 

TEMP = 

250 

- 

Q .000197 

TEMP = 

200 

2 

0.000369 

TEMP = 

600 

2 

0.000305 

TEMP = 

200 

2 

0.000096 

TEMP * 

300 

a 

0.000296 

TEMP = 

200 


AVER REL 
AVER REL 


ERR CP/ R 
ERR HH/RT 


AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


NbCcr) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 
MAX 
MAX 
MAX 


NbCcr) 


Niobium Crystal. JANAF, Dec. 1973. 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0.000036 
0 . 000022 
0 . 000008 
0.000018 
0.000137 
0.000065 
0.000081 
0.000107 


TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 


1700. 
1200 . 
1500. 
1200 . 
1700. 
1200 . 
1500 . 
1200 . 


Niobium Crystal. JANAF, Dec. 1973. 


MAX 

REL 

ERR 

CP/R 

a 

0 . 000636 

MAX 

REL 

ERR 

HH/RT 

* 

0.000023 

MAX 

REL 

ERR 

S/R 

s 

0.000009 

MAX 

REL 

ERR 

GH/RT 

a 

0.000011 


MAX 

ERR 

CP/R 

s 

0.003235 


MAX 

ERR 

HH/RT 

a 

0.000081 


MAX 

ERR 

S/R 

5 

0.000105 


MAX 

ERR 

GH/RT 

* 

0.Q00087 


TEMP * 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 


2700. 
2600. 
2600 . 
2100 . 
2700. 
2600. 
2600. 
2100 . 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


REL 1ST SQ 
REL 1ST 5Q 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


REL 

REL 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range 

0.000009 
0.000003 
0 .000001 
0 . 000001 
0.000039 
0.000011 
0.000029 
0.000036 


s 1000.000 to 6000.000 K 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range = 6000.000 to 20000.000 K 


0 . 000893 
0 . 000076 
0.000011 
0 . 000005 
0.005769 
0.000372 
0.000621 
0.000183 


REL LST SQ ERR CP/R 

REL LST SQ ERR HH/RT 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT 

LST SQ ERR CP/R 
LST SQ ERR HH/RT 
LST SQ ERR S/R 
LST SQ ERR GH/RT 


T range = 200.000 to 371.010 K 


0 . 000283 
0.000337 
0.000233 
0.000311 
0.000971 
0.000905 
0.001366 
0.000829 


T range - 

0.000209 
0 . 000165 
0. D00108 
0.000119 
0.000769 
0 . 000532 
0.001107 
0 . 000955 


T range = 

0.000031 

0.000031 

0.000007 

0.000037 

0.000097 

0.000067 

0.000038 

0.000089 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


371 .010 to 2300 .000 K 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 

lst sq 

LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


200,000 to 1000.000 K 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST Sq 
LST SQ 
LST 5Q 
LST SQ 
1ST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range = 1000.000 to 2000.000 K 


0.000018 
0.000005 
0.000006 
0.000008 
0.000065 
0 , 000016 
0 . 000060 
0.000068 


REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range « 2000.000 to 2750.000 K 


s 

0.000203 

REL 

LST 

SQ 

ERR 

CP/R 

= 

s 

0.000007 

REL 

LST 

SQ 

ERR 

HH/RT 

= 

s 

0.000006 

REL 

LST 

SQ 

ERR 

S/R 

- 

3 

0.000005 

REL 

LST 

SQ 

ERR 

GH/RT 

- 

2 

0.000988 


LST 

SQ 

ERR 

CP/R 

= 

2 

0.000023 


LST 

SQ 

ERR 

HH/RT 

= 

3 

0.000062 


LST 

SQ 

ERR 

S/R 

= 

3 

0 .000036 


LST 

sq 

ERR 

GH/RT 

3 


0.000026 
0 . 000017 
0 .000002 
0 . 000005 
0 . 000086 
0 .000061 
0 . 000063 
0 . 000095 


0 .000011 
0-. 000006 
0 . 000001 
0 .000001 
0.000067 
0.000015 
0.000033 
0 .000039 


0.001038 
0 .000092 
0 . 000016 
0 .000006 
0 . 007080 
0 .000668 
0.000536 
0 . 000219 


0 . 000676 
0. 000536 
0.000329 
0.000583 
0.001621 
0 .001676 
0 . 001935 
0.001512 


0.000363 
0.000251 
0.000166 
0 .000125 
0.001258 
0 .000916 
0 . 001316 
0 , 000986 


0 . 000065 
0 .000056 
0.000011 
0 .000063 
0 . 000137 
0.000103 
0 .000056 
0 . 000121 


0.000023 
0 .000008 
0.000005 
0.000009 
0.000082 
0.000026 
0 .000066 
0 .000056 


0.000289 
0.000009 
0 . 000005 
0 . 000006 
0.001661 
0 . 000033 
0 . 000053 
0.000065 


NASA/TP-3287/REV 1 


213 



TABLE X. - Continued. 


Ne 


Neon. NSRDS“NB5 35> 1971, Temperature cutoff. 


T range = 6000.000 to 20000.000 K 


MAX 

REL 

ERR 

CP/R 

5 

0.002585 

TEMP 

= 

17500. 

AVER REL 

ERR 

CP/R 


MAX 

REL 

ERR 

HH/RT 

* 

0.000465 

TEMP 

= 

19000 . 

AVER REL 

ERR 

HH/RT 

- 

MAX 

REL 

ERR 

S/R 

S 

0.000046 

TEMP 

= 

19500. 

AVER REL 

ERR 

S/R 

- 

MAX 

REL 

ERR 

GH/RT 

= 

0.000006 

TEMP 

s 

20000. 

AVER REL 

ERR 

GH/RT 



MAX 

ERR 

CP/R 

= 

0.006625 

TEMP 

= 

17500. 

AVER 

ERR 

CP/R 

r 


MAX 

ERR 

HH/RT 

a 

0.001167 

TEMP 

S 

19000. 

AVER 

ERR 

HH/RT 

- 


MAX 

ERR 

S/R 

= 

0.001288 

TEMP 

a 

19500 . 

AVER 

ERR 

S/R 

- 


MAX 

ERR 

GH/RT 

= 

0.000163 

TEMP 

= 

20000. 

AVER 

ERR 

GH/RT 

= 


0.000386 
0.000083 
0.000009 
0.000002 
0.000983 
0.000208 
0. 00 0242 
0.000044 


REL L5T 
REl L ST 
REL LST 
REL LST 
LST 
LST 
LST 
LST 


$Q ERR 
SQ ERR 
sq ERR 
SQ ERR 
SQ ERR 
SQ ERR 
SQ ERR 
SQ ERR 


CP/R - 
HH/RT = 
S/R 

GH/RT = 
CP/R = 
HH/RT = 
S/R 

GH/RT * 


Ni(cr) 


Nickel Crystal 


below lambda traps 631K. JANAF Dec. 1976. 


T range ~ 


200.000 to 400.000 K 


MAX 

REL 

ERR 

CP/R 

s 

0. 000661 

TEMP 

M 

MAX 

REL 

ERR 

HH/RT 

= 

0.000382 

TEMP 

= 

MAX 

REL 

ERR 

S/R 

= 

0.000144 

TEMP 

5 

MAX 

REL 

ERR 

GH/RT 

= 

0.000372 

TEMP 

= 


MAX 

ERR 

CP/R 

= 

0.002069 

TEMP 

= 


MAX 

ERR 

HH/RT 

= 

0.000692 

TEMP 

= 


MAX 

ERR 

S/R 

z 

0 . 000592 

TEMP 

S 


MAX 

ERR 

GH/RT 

= 

0.000367 

TEMP 

= 


300. 

AVER REL 

ERR 

CP/R 

= 

0.000141 

200. 

AVER REL 

ERR 

HH/RT 

* 

0 . 000161 

350. 

AVER REL 

ERR 

S/R 

a 

0.000041 

200. 

AVER REL 

ERR 

GH/RT 

a 

0.000123 

300. 

AVER 

ERR 

CP/R 

a 

0.000437 

350. 

AVER 

ERR 

HH/RT 

a 

0.000284 

350. 

AVER 

ERR 

S/R 

— 

0.000147 

200 . 

AVER 

ERR 

GH/RT 


0.000155 


REL LST 
REL LST 
REL LST 
REL LST 
LST 
LST 
LST 
L5T 


SQ ERR 
SQ ERR 
SQ ERR 
SQ ERR 
SQ ERR 
SQ ERR 
SQ ERR 
SQ ERR 


CP/R * 
HH/RT = 
S/R = 
GH/RT = 
CP/R = 
HH/RT = 
S/R 

GH/RT - 


NiCcr) 


Nickel Crystal 


below lambda trans 631K. JANAF Dec. 1976. 


T range =• 400.000 to 631.000 K 


MAX 

REL 

ERR 

CP/R 

= 

0.001505 

TEMP = 

450. 

AVER REL 

ERR 

CP/R 

- 

MAX 

REL 

ERR 

HH/RT 

= 

0.001880 

TEMP = 

631 . 

AVER REL 

ERR 

HH/RT 

- 

MAX 

REL 

ERR 

S/R 

= 

0.001053 

TEMP = 

631 . 

AVER REL 

ERR 

S/R 

a 

MAX 

REL 

ERR 

GH/RT 

* 

0.000369 

TEMP = 

631 . 

AVER REL 

ERR 

GH/RT 

- 


MAX 

ERR 

CP/R 

= 

0.005363 

TEMP = 

450. 

AVER 

ERR 

CP/R 

S 


MAX 

ERR 

HH/RT 

= 

0 . 005350 

TEMP = 

631 . 

AVER 

ERR 

HH/RT 

- 


MAX 

ERR 

S/R 

= 

0.006618 

TEMP = 

631 . 

AVER 

ERR 

S/R 

= 


MAX 

ERR 

GH/RT 

= 

0 . 001268 

TEMP = 

631 . 

AVER 

ERR 

GH/RT 

= 

L C c r 1 


Nickel Crystal 

above lambda trans 

631 K . JANAF Dec. 1976. 


MAX 

REL 

ERR 

CP/R 

s 

0 . 007181 

TEMP = 

700. 

AVER REL 

ERR 

CP/R 

- 

MAX 

REL 

ERR 

HH/RT 

= 

0 . 008451 

TEMP = 

700. 

AVER REL 

ERR 

HH/RT 

s 

MAX 

REL 

ERR 

S/R 

s 

0.004226 

TEMP = 

700 . 

AVER REL 

ERR 

S/R 

- 

MAX 

REL 

ERR 

GH/RT 

= 

0.001988 

TEMP = 

1200. 

AVER REL 

ERR 

GH/RT 

E 


MAX 

ERR 

CP/R 

■ 

0 .026596 

TEMP = 

700. 

AVER 

ERR 

CP/R 

s 


MAX 

ERR 

HH/RT 

= 

0 . 024872 

TEMP = 

700. 

AVER 

ERR 

HH/RT 

B 


MAX 

ERR 

S/R 

= 

0 . 028246 

TEMP = 

700 . 

AVER 

ERR 

S/R 

= 


MAX 

ERR 

GH/RT 

s 

0 . 01 0794 

TEMP * 

1200 . 

AVER 

ERR 

GH/RT 

= 


0.000458 

0.001008 

0.000596 

0.000235 

0.001726 

0.002652 

0.003381 

0.000734 


T range = 

0.002420 

0.004102 

0.002589 

0.001467 

0.009129 

0.012609 

0.019520 

0.006911 


REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R * 

LST SQ ERR HH/RT = 

LST SQ ERR S/R 

LST 3Q ERR GH/RT = 


631 . 000 to 1200 . 000 K 

REL LST SQ ERR CP/ R = 

REL LST SQ ERR HH/RT = 

REL L5T SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R 

LST SQ ERR GH/RT = 


Ni *cr) Nickel Crystal above lambda trans 631K. JANAF Dec. 1976. T range = 1200.000 to 1728.000 K 


MAX 

REL 

ERR 

CP/R 


C C0Z648 

TEMP 

* 

1300 . 

AVER REL 

ERR 

CP/R 

- 

0.000996 

REL 

LST 

SQ 

ERR 

CP/R a 

MAX 

REL 

ERR 

HH/RT 


C .002298 

TEMP 

* 

1200. 

AVER REL 

ERR 

HH/RT 

= 

0.001451 

REL 

LST 

SQ 

ERR 

HH/RT = 

MAX 

REL 

ERR 

S/R 


0 002106 

TEMP 

3 

1200. 

AVER REL 

ERR 

S/R 

a 

0.001776 

REL 

LST 

SQ 

ERR 

$/R a 

MAX 

REL 

ERR 

GH/RT 


0 CC1994 

TEMP 

= 

1300. 

AVER REL 

ERR 

GH/RT 

a 

0.001955 

REL 

LST 

SQ 

ERR 

GH/RT = 


MAX 

ERR 

CF / R 


0 CI0992 

TEMP 

- 

1300. 

AVER 

ERR 

CP/R 

3 

0.004294 


LST 

SQ 

ERR 

CP/R = 


MAX 

ERR 

HN/R T 


C C 0/6 30 

TEMP 

= 

1200 . 

AVER 

ERR 

HH/RT 


0.005015 


LST 

SQ 

ERR 

HH/RT = 


MAX 

ERR 

S/R 


0 C18<i24 

TEMP 

6 

1200. 

AVER 

ERR 

S/R 

= 

0.017015 


LST 

SQ 

ERR 

S/R = 


MAX 

ERR 

GH/RT 


0 012734 

TEMP 

5 

1700. 

AVER 

ERR 

GH/RT 


0.012000 


LST 

SQ 

ERR 

GH/RT = 

2 



Qxy g*r> Gu»*vi ch 

et al 

vl, pt 2, 

p9> 1989. 




T range = 

200.000 to 

1D00.000 K 

MAX 

REL 

ERR 

CP/R 


C C 0 0 1 9 8 

TEMP 

J5 

250. 

AVER REL 

ERR 

CP/R 

a 

0.000094 

REL 

LST 

SQ 

ERR 

CP/R a 

MAX 

REL 

ERR 

Hr /p ’ 


C C 0 f. C 7 4 

TEMP 

3 

300 . 

AVER REL 

ERR 

HH/RT 

a 

0.000015 

REL 

LST 

SQ 

ERR 

HH/RT - 

MAX 

REL 

ERR 

S/R 


C C0CC15 

TEMP 

- 

200. 

AVER REL 

ERR 

S/R 

a 

0 . 000004 

REL 

LST 

SQ 

ERR 

S/R = 

MAX 

REL 

ERR 

GM RT 


c cocci? 

TEMP 

3 

200. 

AVER REL 

ERR 

GH/RT 

a 

0.000004 

REL 

LST 

SQ 

ERR 

GH/RT = 


MAX 

ERR 

CP/R 


0 0 COt 9 5 

TEMP 

= 

250 . 

AVER 

ERR 

CP/R 

= 

0.000354 


LST 

SQ 

ERR 

CP/R - 


MAX 

ERR 

MH'Rl 


0 OOC257 

TEMP 

a 

300 . 

AVER 

ERR 

HH/RT 

= 

0.000054 


LST 

SQ 

ERR 

HH/RT = 


MAX 

ERR 

S/R 


0 00C354 

TEMP 

a 

200. 

AVER 

ERR 

S/R 

s 

0.000087 


LST 

SQ 

ERR 

S/R = 


MAX 

ERR 

GH/RT 


0 030232 

TEMP 

“ 

200. 

AVER 

ERR 

GH/RT 

5 

0.000084 


LST 

SQ 

ERR 

GH/RT = 

2 



Oiygcn . Gurvich 

et al. 

vl , pt 2, 

P9, 1989. 




T range = 

1000.000 to 

600C 

.000 K 

MAX 

REL 

ERR 

CP/R 

* 

0 . 00 C 537 

TEMP 

a 

1100. 

AVER REL 

ERR 

CP/R 

s 

0.000156 

REL 

LST 

SQ 

ERR 

CP/R = 

MAX 

REL 

ERR 

HH/RT 

« 

0 000069 

TEMP 

= 

1300. 

AVER REL 

ERR 

HH/RT 

a 

0.000018 

REL 

LST 

SQ 

ERR 

HH/RT = 

MAX 

REL 

ERR 

$/R 

• 

0 0 0 DO 1 2 

TEMP 

= 

1300. 

AVER REL 

ERR 

S/R 

s 

0.000003 

REL 

LST 

SQ 

ERR 

S/R - 

MAX 

REL 

ERR 

GH/RT 

= 

0.000005 

TEMP 

= 

3300. 

AVER REL 

ERR 

GH/RT 

s 

0.000003 

REL 

LST 

SQ 

ERR 

GH/RT = 


MAX 

ERR 

CP/R 

• 

0 . OC2282 

TEMP 

- 

1100. 

AVER 

ERR 

CP/R 

= 

0.000742 


LST 

SQ 

ERR 

CP/R = 


MAX 

ERR 

HH/RT 

* 

0. D 0 0 26 8 

TEMP 

- 

1300 . 

AVER 

ERR 

HH/RT 

= 

0.000075 


LST 

SQ 

ERR 

HH/RT = 


MAX 

ERR 

S/R 

= 

0.000366 

TEMP 

= 

1300 . 

AVER 

ERR 

S/R 

a 

0.000091 


LST 

SQ 

ERR 

S/R = 


MAX 

ERR 

GH/RT 

z 

0 . 000145 

TEMP 

= 

3300 . 

AVER 

ERR 

GH/RT 

= 

0.000076 


LST 

SQ 

ERR 

GH/RT * 

2 



Oxygen. Gurvich 

et al. 

vl, pt Z , 

P9, 1989. 




T range = 

6000.000 to 20000 

t.000 K 

MAX 

REL 

ERR 

CP/R 

= 

0. 000365 

TEMP 

a 

6400. 

AVER REL 

ERR 

CP/R 

B 

0.000156 

REL 

LST 

SQ 

ERR 

CP/R = 

MAX 

REL 

ERR 

HH/RT 

= 

0.000038 

TEMP 

= 

7000. 

AVER REL 

ERR 

HH/RT 

3 

0.000012 

REL 

LST 

SQ 

ERR 

HH/RT = 

MAX 

REL 

ERR 

S/R 

- 

0.000005 

TEMP 


7000. 

AVER REL 

ERR 

S/R 

3 

0.000002 

REL 

LST 

SQ 

ERR 

S/R = 

MAX 

REl 

ERR 

GH/RT 

- 

0.000003 

TEMP 

a 

8600. 

AVER REL 

ERR 

GH/RT 

Z 

0.000001 

REL 

LST 

SQ 

ERR 

GH/RT = 


MAX 

ERR 

CP/R 

= 

0.001940 

TEMP 

- 

6400. 

AVER 

ERR 

CP/R 

S 

0.000730 


LST 

SQ 

ERR 

CP/R - 


MAX 

ERR 

HH/RT 

- 

0.000183 

TEMP 

= 

7000. 

AVER 

ERR 

HH/RT 

S 

0.000055 


LST 

SQ 

ERR 

HH/RT = 


MAX 

ERR 

S/R 

= 

0.000178 

TEMP 

= 

7000. 

AVER 

ERR 

S/R 

= 

0.000063 


LST 

SQ 

ERR 

S/R = 


MAX 

ERR 

GH/RT 

- 

0 . 000094 

TEMP 

= 

8600. 

AVER 

ERR 

GH/RT 

= 

0.000042 


LST 

SQ 

ERR 

GH/RT = 


0.000630 
0.000161 
0 .000016 
0.000002 
0 .001612 
0.000404 
0 . 000447 
0 .000058 


0.000275 
0.000224 
0 . 000067 
0 .000183 
0.000859 
0 . 000393 
0 .000255 
0.000208 


0.000736 
0.001209 
0 . 000689 
0 . 000266 
0.002715 
0 . 003197 
0.003945 
0.000853 


0 . 003432 
0 . 004601 
0 . 002741 
0.001575 
0.012823 
0.013969 
0.020434 
0.007660 


0 .001271 
0.001522 
0 . 001786 
0.001956 
0 . 005383 
0.005213 
0.017032 
0.012020 


0.000113 
0.000026 
0.000006 
0.000006 
0.000420 
0 . 000090 
0.000136 
0 .0001 17 


0 . 000189 
0.000024 
0.000004 
0.000003 
0.000878 
0 . 000096 
0.000124 
0.000082 


0.000175 
0.000015 
0.000002 
0.000001 
0 . 000843 
0.000074 
0.000078 
0.000050 
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TABLE X. - Continued 


P(cr) 

MAX REl ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Phosphorus CrystaHNhit.) . TPIS 1989. JANAF Jun.,1961. 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


Pb( cr) 

MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 
MAX 
MAX 
MAX 


Lead 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0.000617 

TEMP 

= 

200 . 

0.000259 

TEMP 

- 

21 D . 

0 .000087 

TEMP 

— 

290 . 

0.000143 

TEMP 

- 

195 . 

0 . 001564 

TEMP 

- 

20 0 . 

0 . 000509 

TEMP 

- 

230 . 

0.000424 

TEMP 

- 

290 . 

0.000289 

TEMP 


210 . 

Cubic . TPIS 

1991, 

, vl 

, P 400 

0 . 000458 

TEMP 

= 

400 . 

0.001020 

TEMP 

= 

200 . 

0 . 000330 

TEMP 

= 

200 . 

0 .001210 

TEMP 

— 

200 . 

0.001532 

TEMP 

= 

400 . 

0.002630 

TEMP 

- 

200 . 

0.002159 

TEMP 

= 

200 . 

0.004790 

TEMP 

= 

200 . 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


v2 , p337 . 

AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR 5/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


T range = 

0.000154 

0.000107 

0.000059 

0.000056 

0.000407 

0.000217 

0.000263 

0.000130 


T range - 

0 .000175 
0.000132 
0.000049 
0 . 000130 
0.000590 
0.000352 
0.000361 
0.000535 


Rb(cr) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


RbC 1 ) 


Rubidium Cubic Crystal. CODATA 1989. P 260. JANAF 12/8S. T range 


CP/R 

HH/RT 

S/R 


S/R 

GH/RT 



0 . 000699 

TEMP ~ 

300 . 


0.001181 

TEMP = 

100 . 

- 

0.000767 

TEMP 5 

200 . 

- 

0.002037 

TEMP = 

100 , 

- 

0 .002624 

TEMP 3 

300 . 

- 

0 .002854 

TEMP = 

100 . 

- 

0 . 006021 

TEMP = 

200 . 

= 

0 .007879 

TEMP = 

200. 


Rubidium Liquid. CODATA 1989 . p 260 . 


MAX REL ERR CP/R 
MAX REL ERR HH/RT 
MAX REL ERR 5/R 
MAX REL ERR GH/RT 
MAX ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
MAX ERR GH/RT 


= 

0 . 000056 

TEMP = 

400 

- 

0.000029 

TEMP = 

500 

- 

0 .000019 

TEMP = 

312 

- 

0 . 000020 

TEMP 3 

400 

- 

0 . 000207 

TEMP = 

400 

- 

0 . 000112 

TEMP 3 

500 

- 

0 .000199 

TEMP = 

312 

= 

0 .000159 

TEMP = 

600 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


Rb( 1 ) 

MAX REL ERR 
MAX REl ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Rubidium Liquid. CODATA 1989. p260. 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0 .000019 
0.000013 
0 .000007 
0 .000010 
0 . 000084 
0.000049 
0 .000101 
0 .000127 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


1400 . 
1400 . 
1100 . 
1800 . 
1400 . 
1400 . 
2000 . 
1800 . 


AVER REL ERR 
AVER REL ERR 
AVER REL ERR 
AVER REL ERR 
AVER ERR 
AVER ERR 
AVER ERR 
AVER ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


SCa ) 


Sulfur Alpha Crystal. TPIS 1989. 


MAX REL 
MAX REL 
MAX REL 
MAX REL 
MAX 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
MAX ERR GH/RT 



0.000015 

TEMP = 

300. 

- 

0.000287 

TEMP 3 

200 . 

= 

0.000163 

TEMP = 

200 . 

_ 

0 . 000600 

TEMP = 

200 . 

= 

0 . 000040 

TEMP = 

300 , 

= 

0 . 000403 

TEMP 3 

200 . 

- 

0.000464 

TEMP 3 

200 . 

_ 

0 .000866 

TEMP 3 

200 . 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


SCb) 


Sulfur Beta Crystal. TPIS 1989. 


MAX REL 
MAX REL 
MAX REL 


ERR CP/R - 0.000004 

ERR HH/RT 3 0.000245 

nn/ , ERR S/R = 0.000019 

MAX REL ERR GH/RT = 0.000207 

MAX ERR CP/R = 0.000013 

MAX ERR HH/RT 3 0.000529 

MAX ERR S/R = 

MAX ERR GH/RT = 0.000536 


TEMP 3 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP = 
TEMP 3 
TEMP = 


388. 
388. 
368. 
388 . 
388. 
388 . 
368. 
388. 


AVER REL 
AVER REl 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR 3/R 
ERR GH/RT 


Si ( cr) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Silicon Cubic. TPIS 1991, vl, P 237 , v2, p2Z0 . 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


.001154 
,006458 
.002271 
.004528 
.002516 
. 005604 
.003184 
.002419 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


250. 
200 . 
200 . 
200 . 
250 . 
200 . 
200 . 
200 . 


AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0 . 000214 
0 .000424 
0.000346 
0.000710 
0.000775 
0. 001126 
0.002561 
0.003043 


T range = 

0 .000017 
0 . 000015 
0 . 000008 
0.000011 
0.000063 
0 . 000059 
0 . 000090 
0 .000091 


T range - 

0 .000007 
0.000007 
0 . 000003 
0 . 000005 
0 . 000030 
0.000027 
0 . 000045 
0.000057 


T range 3 

0.000005 
0 . 000157 
0.000050 
0.000238 
0.000013 
0.000259 
0.000153 
0 . 000412 


T range 3 

0.000002 

0.000180 

0.000010 

0.000170 

0.000007 

0.000385 

0.000048 

0.000432 


T range = 

0.000514 

0.002554 

0.000861 

0.001846 

0.001082 

0.002313 

0.001254 

0.001059 


195.400 to 317 


REL 

LST 

SQ 

ERR 

REL 

LST 

SQ 

ERR 

REL 

LST 

SQ 

ERR 

REL 

LST 

SQ 

ERR 

LST 

SQ 

ERR 


LST 

SQ 

ERR 


LST 

SQ 

ERR 


LST 

SQ 

ERR 


.300 K 


CP/R - 

0.000221 

HH/RT = 

0 .000131 

S/R - 

0 .000064 

GH/RT 3 

0.000073 

CP/R = 

0 .000568 

HH/RT = 

0.000261 

S/R 

0 . 000288 

GH/RT 3 

0 .000166 


200.000 to 

REL L ST $0 
REL LST SQ 
REL LST SO 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


600.650 K 

ERR CP/R = 
ERR HH/RT = 
ERR S/R 
ERR GH/RT = 
ERR CP/R = 
ERR HH/RT = 
ERR S/R 
ERR GH/RT = 


0.000242 
0 .000326 
0 ,0001 06 
0.000383 
0 .000814 
0 . 000843 
D . 000707 
0 .001516 


100.000 to 312.470 K 

REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT ~ 

REL LST SQ ERR S/R = 

REL 1ST SQ ERR GH/RT = 

L5T SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R 

LST SQ ERR GH/RT = 


0 . 000326 
0 . 000608 
0 . 000486 
0.001079 
0 . 00120 1 
0 . 001575 
0 . 003629 
0 . 004438 


312.470 to 1000.000 K 


REL LST SQ 
REl LST SQ 
REL LST SQ 
REL 1ST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0 .000024 
0.000017 
0 .000009 
0 .000013 
0 .000090 
0 . 000067 
0 . 000104 
0 .0001 06 


1000.000 to 2100,000 K 

REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT 

LSI SQ ERR CP/R 
LST SQ ERR HH/RT 
LST SQ ERR S/R 


0 .000008 
0 . 000008 
0 . 000004 
0 . 000006 
0 . 000037 
0 .000030 
0 .000058 
0 .000067 


200.000 to 368.300 K 


REL 

REl 

REL 

REL 


ST SQ ERR CP/R 
ST SQ ERR HH/RT 
ST SQ ERR S/R 
ST SQ ERR GH/RT 
ST SQ ERR CP/R 
ST SQ ERR HH/RT 
ST SQ ERR S/R 


0.000008 
0.000191 
0 .000082 
0 .000326 
0 .000021 
0 . 000306 
0 .000238 
0 ,000516 


368.300 to 388.360 K 


REL 

REl 

REL 


LST SQ 
LST SQ 
LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
1ST SQ 
LST SQ 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


0.000003 
0.000191 
0.000014 
0.000174 
0 .000010 
0 . 000411 
0 .000063 
0 .000445 


200.000 to 298.150 K 


REL 

LST 

SQ 

ERR 

REL 

LST 

SQ 

ERR 

REL 

LST 

SQ 

ERR 

REL 

LST 

SQ 

ERR 


LST 

SQ 

ERR 


LST 

SQ 

ERR 


LST 

SQ 

ERR 


1ST 

SQ 

ERR 


CP/R 

= 

0 . 000703 

HH/RT 

= 

0 . 003793 

S/R 

K 

0.001323 

GH/RT 

= 

0 . 002679 

CP/R 

= 

0.001513 

HH/RT 

a 

0.003326 

S/R 

a 

0 . 001868 

GH/RT 

= 

0.001464 
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TABLE X. - Continued 


SiCcr) 

MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


Sn(cr) 


Silicon Cubic. TPIS 1991, vl, p237„ v2, p220. 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


0.000012 

0.000003 

0.000002 

0.000001 

0.00002B 

0.000004 

0.000006 

0.000003 


TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 

TEMP 


300. 

400. 

400. 

600. 

300. 

400. 

500. 

900. 


AVER REL 


Tin CrI , tetragonal . TPIS 1991, ptl, p350, pt2. 


AVER REL 


Sr(a ) 


Sr ( a ) 


REL 

ERR 

CP/R 

= 

0.000098 

TEMP = 

500 . 

REl 

ERR 

HH/RT 

= 

0.000582 

TEMP = 

200 . 

REL 

ERR 

S/R 

= 

0.000323 

TEMP = 

200 . 

REL 

ERR 

GH/RT 

s 

0.001093 

TEMP = 

200. 

MAX 

ERR 

CP/R 

s 

0 . 000364 

TEMP = 

500 . 

MAX 

ERR 

HH/RT 

= 

0.001309 

TEMP = 

200 . 

MAX 

ERR 

S/R 

= 

0.001578 

TEMP = 

200 . 

MAX 

ERR 

GH/RT 

= 

0.002887 

TEMP = 

200. 



Strontium Alpha 

Crystal . 

A1 cock 

REL 

ERR 

CP/R 

= 

0.000052 

TEMP = 

26 0. 

REL 

ERR 

HH/RT 

- 

0.000020 

TEMP = 

120 . 

REL 

ERR 

S/R 

3 

0.000005 

TEMP = 

280. 

REL 

ERR 

GH/RT 

= 

0.000022 

TEMP = 

100 . 

MAX 

ERR 

CP/R 

= 

0 . 000166 

TEMP = 

260. 

MAX 

ERR 

HH/RT 

3 

0.000039 

TEMP = 

120 . 

MAX 

ERR 

S/R 

= 

0.000034 

TEMP = 

280. 

MAX 

ERR 

GH/RT 

= 

0. 000032 

TEMP = 

100 . 



Strontium Alpha 

Crystal . 

Alcock , 

REL 

ERR 

CP/R 

= 

0 . 000476 

TEMP = 

300 . 

REL 

ERR 

HH/RT 

3 

0.000010 

TEMP = 

350 . 

REL 

ERR 

5/R 

= 

0.000004 

TEMP = 

350 . 

REL 

ERR 

GH/RT 

3 

0.000002 

TEMP = 

600 . 

MAX 

ERR 

CP/R 

= 

0.001536 

TEMP = 

300 . 

MAX 

ERR 

HH/RT 

= 

0.000028 

TEMP = 

350. 

MAX 

ERR 

S/R 


0.000034 

TEMP = 

450 . 

MAX 

ERR 

GH/RT 

= 

0.000012 

TEMP = 

800 . 


AVER REL 


JPCRD 1992. 

AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


TaCcr) 


Tantalum Crystal. JANAF Dec . 1972. 


REL 

ERR 

CP/R 

3 

0 . 000591 

TEMP = 

250 

REL 

ERR 

HH/RT 

= 

0.000264 

TEMP = 

200 

REL 

ERR 

S/R 

= 

0.000137 

TEMP = 

200 

REL 

ERR 

GH/RT 

= 

0 .000019 

TEMP = 

250 

MAX 

ERR 

CP/R 

= 

0.001802 

TEMP * 

900 

MAX 

ERR 

HH/RT 

= 

0.000515 

TEMP = 

200 

MAX 

ERR 

S/R 

= 

0.000520 

TEMP = 

200 

MAX 

ERR 

GH/RT 

= 

0 .000095 

TEMP = 

900 


ERR 


AVER REL 
AVER REL 
AVER REL 



T range = 

l CP/R = 

0.000002 

t HH/RT = 

0.000001 

1 S/R * 

0.000001 

: GH/RT = 

0.000001 

! CP/R = 

0.000005 

! HH/RT = 

0.000001 

: s/R 

0.000002 

: GH/RT = 

0.000002 

300 . 

T range = 

: CP/R = 

0.000049 

HH/RT = 

0.000150 

S/R 

0. 000045 

GH/RT = 

0.000180 

CP/R = 

0.000172 

HH/RT s 

0.000374 

S/R = 

0 . 000231 

GH/RT - 

0 .000547 


T range = 

CP/R = 

0 . 000016 

HH/RT = 

0.000012 

S/R = 

0.000003 

GH/RT = 

0.000006 

CP/R = 

0.000049 

HH/RT = 

0.000027 

S/R 

0.000015 

GH/RT = 

0.000013 


T range = 

CP/R = 

0.000075 

HH/RT = 

0.000004 

5/R 

0.000002 

GH/RT = 

0.000001 

CP/R = 

0.000247 

HH/RT = 

0.000012 

S/R = 

0.000016 

GH/RT = 

0.000007 


T range = 

CP/R = 

0.000276 

HH/RT = 

0.000057 

S/R = 

0 . 000025 

GH/RT = 

0.000007 

CP/R = 

0 .000878 

HH/RT = 

0.000137 

S/R = 

0.000136 

GH/RT = 

0.000030 


298.150 to 

REL LST SQ 
REL LST SQ 
REL LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


200.000 to 

REL LST SQ 
REL LST SQ 
REl LST SQ 
REL LST SQ 
LST SQ 
LST SQ 
LST SQ 
LST SQ 


1690.000 K 

ERR CP/R = 
ERR HH/RT - 
ERR S/R * 
ERR GH/RT = 
ERR CP/R = 
ERR HH/RT = 
ERR S/R = 
ERR GH/RT = 


505.118 K 

ERR CP/R = 
ERR HH/RT s 
ERR S/R = 
ERR GH/RT = 
ERR CP/R = 
ERR HH/RT = 
ERR S/R 
ERR GH/RT = 


100.000 to 298.150 K 

REL 1ST SQ ERR CP/R = 

REl LST SQ ERR HH/RT = 

REL L5T SQ ERR S/R = 

REL LST SQ ERR GH/RT = 

1ST SQ ERR CP/R = 

LST SQ ERR HH/RT ^ 

LST SQ ERR S/R = 

L5T SQ ERR GH/RT = 


298.150 to 820.000 K 

REL LST SQ ERR CP/R = 

REl LST SQ ERR HH/RT = 

REL LST SQ ERR S/R 

REL LST SQ ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R 

LST SQ ERR GH/RT = 


200.000 to 1000.000 K 

REL LST SQ ERR CP/R = 

REL LST SQ ERR HH/RT = 

REL LST SQ ERR S/R = 

REL LST 5Q ERR GH/RT = 

LST SQ ERR CP/R = 

LST SQ ERR HH/RT = 

LST SQ ERR S/R = 

LST SQ ERR 6 H/RT = 


Tatcr > Tantalum Crystal . JANAF Dec. 1972. 


MAX 

REL 

ERR 

CP/R 

= 

0.000372 

TEMP = 

1800. 

MAX 

REL 

ERR 

HH/RT 

= 

0.000038 

TEMP = 

1200 . 

MAX 

REL 

ERR 

S/R 

= 

0.000008 

TEMP = 

1900 . 

MAX 

REL 

ERR 

GH/RT 

s 

0.000024 

TEMP = 

1200 . 


MAX 

ERR 

CP/R 

= 

0.001346 

TEMP = 

1800 . 


MAX 

ERR 

HH/RT 


0,000116 

TEMP 3 

1200 . 


MAX 

ERR 

S/R 

= 

0.000086 

TEMP = 

1900 . 


MAX 

ERR 

GH/RT 


0.000157 

TEMP = 

1200. 


AVER REL ERR CP/R = 
AVER REL ERR HH/RT = 
AVER REL ERR S/R * 
AVER REL ERR GH/RT = 
AVER ERR CP/R = 
AVER ERR HH/RT = 
AVER ERR S/R = 
AVER ERR GH/RT = 


TaCcr) Tantalum Crystal. JANAF Dec. 1972. 


MAX 

REL 

ERR 

CP/R 

£ 

0.000058 

TEMP = 

- 2000 

MAX 

REL 

ERR 

HH/RT 

= 

0.000020 

TEMP = 

2000 

MAX 

REL 

ERR 

S/R 

a 

0.000009 

TEMP = 

2100 

MAX 

REL 

ERR 

GH/RT 

a 

0.000012 

TEMP = 

2100 


MAX 

ERR 

CP/R 

= 

0.000219 

TEMP = 

2000 


MAX 

ERR 

HH/RT 

= 

0.000065 

TEMP 3 

2000 


MAX 

ERR 

S/R 

a 

o.ooono 

TEMP = 

2400 


MAX 

ERR 

GH/RT 

= 

0.000105 

TEMP = 

3200 


AVER REL ERR CP/R = 
AVER REL ERR HH/RT = 
AVER REL ERR S/R = 
AVER REL ERR GH/RT = 
AVER ERR CP/R = 
AVER ERR HH/RT = 
AVER ERR S/R 
AVER ERR GH/RT = 


Th< a ) 


Thorium Alpha Crystal, CODATA 1989. p239. 


MAX 

REL 

ERR 

CP/R 

s 

0.000X37 

TEMP * 

500 

MAX 

REL 

ERR 

HH/RT 

= 

0.000111 

TEMP 3 

200 

MAX 

REL 

ERR 

S/R 

s 

0.000187 

TEMP 3 

200 

MAX 

REL 

ERR 

GH/RT 

= 

0.000440 

TEMP = 

200 


MAX 

ERR 

CP/R 

= 

0.000462 

TEMP = 

500 


MAX 

ERR 

HH/RT 

= 

0.000255 

TEMP = 

200 


MAX 

ERR 

S/R 


0.000933 

TEMP = 

200 


MAX 

ERR 

GH/RT 

= 

0.001188 

TEMP = 

200 


AVER REL ERR CP/R * 
AVER REL ERR HH/RT = 
AVER REL ERR S/R a 
AVER REL ERR GH/RT = 
AVER ERR CP/R * 
AVER ERR HH/RT = 
AVER ERR S/R = 
AVER ERR GH/RT = 


T range = 

1000.000 

to 

2000.000 K 

0.000140 

REL 

1ST 

SQ 

ERR 

CP/R 3 

0.000018 

REL 

LST 

SQ 

ERR 

HH/RT 3 

0.000004 

REL 

LST 

SQ 

ERR 

S/R 

0.000008 

REL 

LST 

SQ 

ERR 

GH/RT 3 

0.000499 


LST 

SQ 

ERR 

CP/R 3 

0.000057 


LST 

SQ 

ERR 

HH/RT 3 

0.000039 


LST 

SQ 

ERR 

S/R 

0.000056 


LST 

SQ 

ERR 

GH/RT = 

T range = 

2000.000 - 

to 

3258.000 K 

0.000010 

REL 

LST 

SQ 

ERR 

CP/R = 

0.000004 

REL 

LST 

SQ 

ERR 

HH/RT 3 

0.000006 

REL 

LST 

SQ 

ERR 

S/R 

0.000007 

REL 

LST 

SQ 

ERR 

GH/RT = 

0. 000040 


1ST 

SQ 

ERR 

CP/R 3 

0.000013 


LST 

SQ 

ERR 

HH/RT = 

0.000074 


LST 

SQ 

ERR 

S/R 

0.000062 


LST 

SQ 

ERR 

GH/RT = 

T range = 

200.000 to 

1650.000 K 

0.000049 

REL 

LST 

SQ 

ERR 

CP/R = 

0.000023 

REL 

LST 

5Q 

ERR 

HH/RT 3 

0.000017 

REL 

LST 

SQ 

ERR 

S/R = 

0.000038 

REL 

LST 

SQ 

ERR 

GH/RT 3 

0.000181 


LST 

SQ 

ERR 

CP/R s 

0.000062 


LST 

SQ 

ERR 

HH/RT = 

0.000104 


LST 

SQ 

ERR 

S/R = 

0.000137 


LST 

SQ 

ERR 

GH/RT = 


0.000003 
0.000001 
0.000001 
0 .000001 
0.000008 
0.000002 
0 .000003 
0 .000002 


0.000061 
0 .000229 
0.000114 
0.000391 
0.000216 
0.000535 
0.000559 
0.001048 


0.000021 
0 .0 00013 
0 . 000003 
0.000009 
0 .000066 
0.000029 
0.000018 
0 . 000016 


0.000155 
0 . 000005 
0 . 000003 
0 . 000001 
0.000501 
0. 000016 
0 . 000020 
0 . 000009 


0.000343 
O . 000086 
0 . 000042 
0. 000009 
0 . 001094 
0 . 000188 
0 . 000197 
0.000037 


0.000171 
0 . 000021 
0 . 000004 
0 . 000011 
0 . 000614 
O . 000066 
0 . 000045 
0.000071 


0.000018 
0 . 000007 
O .000007 
0 . 000008 
0 . 000068 
0 . 000022 
0 .000080 
0 . 000070 


0.000061 
0.000037 
0 . 000046 
0 . 000109 
0 . 000219 
0.000093 
0.000237 
0.000303 
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TABLE X. - Continued 


Th( b) 



Thorium Beta Crystal . 

CODATA 1989. 

MAX 

REL 

ERR 

CP/R = 

0 . 000005 

TEMP 

= 

1700. 


MAX 

REL 

ERR 

HH/RT = 

0.000008 

TEMP 

2 

2023. 


MAX 

REL 

ERR 

S/R = 

0 . 000007 

TEMP 

= 

2000. 


MAX 

REL 

ERR 

GH/RT 2 

0 .000009 

TEMP 

= 

1650. 



MAX 

ERR 

CP/R = 

0.000022 

TEMP 

3 

1700. 



MAX 

ERR 

HH/RT 2 

0.000033 

TEMP 

= 

2023. 



MAX 

ERR 

S/R 

0 .000102 

TEMP 

= 

2000. 



MAX 

ERR 

GH/RT 2 

0.000077 

TEMP 


1650. 


TiCa) 



Titanium Alpha 

Crysta 1 


CODATA 

1989 

MAX 

REL 

ERR 

CP/R 2 

0.000527 

TEMP 

3 

50 D . 


MAX 

REL 

ERR 

HH/RT - 

0.000832 

TEMP 


200 . 


MAX 

REL 

ERR 

5/R 

0.000615 

TEMP 

- 

200 . 


MAX 

REL 

ERR 

GH/RT 2 

0 .000310 

TEMP 

- 

200 . 



MAX 

ERR 

CP/R = 

0.001734 

TEMP 

- 

500 . 



MAX 

ERR 

HH/RT 2 

0 . 001240 

TEMP 

- 

200 . 



MAX 

ERR 

S/R 

0 .001568 

TEMP 

= 

200 . 



MAX 

ERR 

GH/RT 2 

0.000328 

TEMP 

= 

200 . 


Ti (a) 



Titanium Alpha 

Crysta 1 


CODATA 

1989 

MAX 

REL 

ERR 

CP/R = 

0.000033 

TEMP 

= 

900 . 


MAX 

REL 

ERR 

HH/RT = 

0 . 000017 

TEMP 

- 

1100. 


MAX 

REL 

ERR 

S/R 2 

0 . 000043 

TEMP 

2 

900 . 


MAX 

REL 

ERR 

GH/RT 2 

0.000068 

TEMP 

= 

1100. 



MAX 

ERR 

CP/R 2 

0.000123 

TEMP 

= 

900 . 



MAX 

ERR 

HH/RT = 

0.000052 

TEMP 

2 

1100 . 



MAX 

ERR 

S/R = 

0.000320 

TEMP 

= 

900 . 



MAX 

ERR 

GH/RT 2 

0.000343 

TEMP 

= 

1100. 



P239. 

AVER REL 
AVER REL 
AVER REL 
AVER REL 
AVER 
AVER 
AVER 
AVER 


ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 
ERR CP/R 
ERR HH/RT 
ERR S/R 
ERR GH/RT 


, p230. 

AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


, p230. 

AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


T range 2 

1650.000 

to 

0 .000002 

REL 

LST 

SQ 

0.000005 

REL 

LST 

SQ 

0.000005 

REL 

LST 

SQ 

0 . 000006 

REL 

LST 

SQ 

0.000010 


LST 

SQ 

0 .000019 


LST 

SQ 

0.000061 


LST 

SQ 

0.000053 


LST 

SQ 

T range = 

200.000 to 

0.000160 

REL 

LST 

SQ 

0 . 000155 

REL 

LST 

SQ 

0.000118 

REL 

LST 

SQ 

0.000088 

REL 

LST 

SQ 

0 . 000524 


LST 

SQ 

0 .000286 


LST 

SQ 

0.000457 


LST 

SQ 

0.000203 


LST 

SQ 

T range = 

900.000 to 

0.000014 

REL 

LST 

SQ 

0.000007 

REL 

LST 

SQ 

0.000032 

REL 

LST 

SQ 

0 . 000054 

REL 

LST 

SQ 

0.000056 


LST 

SQ 

0.000022 


LST 

SQ 

0.000251 


LST 

SQ 

0.000260 


LST 

SQ 


2023.000 K 


ERR 

CP/R = 

0 . 000003 

ERR 

HH/RT 2 

0 . 000005 

ERR 

S/R 

0 . 000005 

ERR 

GH/RT = 

0 .000006 

ERR 

CP/R 2 

0.000014 

ERR 

HH/RT = 

0 .000022 

ERR 

5/R 

0. 000069 

ERR 

GH/RT = 

0 , 000056 

90C 

1.000 K 


ERR 

CP/R 2 

0.000219 

ERR 

HH/RT 2 

0.000293 

ERR 

S/R 

0.000216 

ERR 

GH/RT 2 

0.000120 

ERR 

CP/R = 

0 ,000722 

ERR 

HH/RT = 

0 .000465 

ERR 

S/R 2 

0 , 000636 

ERR 

GH/RT 2 

0.000224 

1156 .000 K 


ERR 

CP/R 2 

0.000019 

ERR 

HH/RT 2 

0 .000009 

ERR 

5/R 2 

0.000033 

ERR 

GH/RT 2 

0.000055 

ERR 

CP/R 2 

0 .000073 

ERR 

HH/RT 2 

0 . 000029 

ERR 

S/R = 

0.000258 

ERR 

GH/RT 2 

0.000269 


Ti(b) Titanium Beta Crystal. CODATA 1989, p230. 


T range 2 1156.000 to 1949.000 K 


MAX 

REL 

ERR 

CP/R 

= 

0.000030 

TEMP 2 

1200 

MAX 

REL 

ERR 

HH/RT 

= 

Q.000D21 

TEMP 2 

1500 

MAX 

REL 

ERR 

S/R 

= 

0.000027 

TEMP = 

1156 

MAX 

REL 

ERR 

GH/RT 

= 

0.000047 

TEMP = 

1300 


MAX 

ERR 

CP/R 

= 

0 .000102 

TEMP = 

1200 


MAX 

ERR 

HH/RT 

s 

0.000077 

TEMP 2 

1500 


MAX 

ERR 

S/R 

= 

0.000236 

TEMP 2 

1300 


MAX 

ERR 

GH/RT 

= 

0.000287 

TEMP 2 

1500 


AVER REL ERR CP/R 2 0.000012 

AVER REL ERR HH/RT 2 0.000011 

AVER REL ERR S/R = 0.000020 

AVER REL ERR GH/RT 2 0.000039 

AVER ERR CP/R = 0.000048 

AVER ERR HH/RT 2 0.000040 

AVER ERR S/R 2 0.000201 

AVER ERR GH/RT = 0.000238 


REL LST SQ ERR CP/R 2 0.000015 

REL LST SQ ERR HH/RT 2 D. 000013 

REL LST SQ ERR S/R 2 0.000021 

REL LST SQ ERR GH/RT 2 0.000039 

LST SQ ERR CP/R 2 0.000058 

LST SQ ERR HH/RT 2 0.000047 

LST SQ ERR S/R 2 0.000202 

LST SQ ERR GH/RT 2 Q. 000239 


U(a> Uranium Alpha Crystal. CODATA, 1989 


MAX 

REL 

ERR 

CP/R 

= 

0. D00489 

TEMP 2 

500 

MAX 

REL 

ERR 

HH/RT 

3 

0. 000250 

TEMP 2 

4 00 

MAX 

REL 

ERR 

S/R 

3 

0.001055 

TEMP 2 

200 

MAX 

REL 

ERR 

GH/RT 

3 

0.001987 

TEMP 2 

200 


MAX 

ERR 

CP/R 

= 

0.001881 

TEMP 2 

500 


MAX 

ERR 

HH/RT 

= 

0.000699 

TEMP = 

400 


MAX 

ERR 

S/R 

3 

0.005011 

TEMP 2 

200 


MAX 

ERR 

GH/RT 


0.004973 

TEMP = 

200 

:d 



Uranium Liquid. 

CODATA, 

1989, 

MAX 

REL 

ERR 

CP/R 

= 

0.000044 

TEMP 2 

1600 

MAX 

REL 

ERR 

HH/RT 

3 

O . 000014 

TEMP 2 

2300 

MAX 

REL 

ERR 

S/R 

3 

0 . 000019 

TEMP 2 

1408 

MAX 

REL 

ERR 

GH/RT 

= 

0.000032 

TEMP 2 

1600 


MAX 

ERR 

CP/R 

3 

0.000253 

TEMP = 

1600 


MAX 

ERR 

HH/RT 

3 

0.000081 

TEMP 2 

2300 


MAX 

ERR 

S/R 

3 

0 .000279 

TEMP 2 

1900 


MAX 

ERR 

GH/RT 

= 

0.000311 

TEMP 2 

3100 


y( cr ) Vanadium Crystal. JANAF Jim. 1973. 


MAX REL ERR CP/ R 
MAX REL ERR HH/RT 
MAX REL ERR S/R 
MAX REL ERR GH/RT 
MAX ERR CP/R 
MAX ERR HH/RT 
MAX ERR S/R 
MAX ERR GH/RT 


= 0.000693 

2 0.000447 

= 0.000275 

2 0,000088 
2 0.002186 
= 0.000667 

= 0.000646 

2 0.000215 


TEMP 

3 

400 

TEMP 

3 

200 

TEMP 

« 

200 

TEMP 

- 

250 

TEMP 

3 

400 

TEMP 

= 

250 

TEMP 

= 

200 

TEMP 

= 

600 


V( cr) 


Vanadium Crystal. JANAF Jun.1973. 


MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX REL ERR 
MAX ERR 
MAX ERR 
MAX ERR 
MAX ERR 


CP/R 

HH/RT 

S/R 

GH/RT 

CP/R 

HH/RT 

S/R 

GH/RT 


- 0.000623 

= 0.000047 

= 0.000054 

= 0.000068 
= 0.002384 

* 0.000137 

= 0.000309 

= 0.000237 


TEMP 

3 

1200 

TEMP 


1000 

TEMP 

3 

600 

TEMP 

= 

600 

TEMP 

3 

1200 

TEMP 

3 

1000 

TEMP 

3 

600 

TEMP 

- 

900 


p234 , 

AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 


AVER REL ERR CP/R 
AVER REL ERR HH/RT 
AVER REL ERR S/R 
AVER REL ERR GH/RT 
AVER ERR CP/R 
AVER ERR HH/RT 
AVER ERR S/R 
AVER ERR GH/RT 



T range 2 

200.000 to 

942 

.000 K 



0.000183 

REL 

LST 

SQ 

ERR 

CP/R 2 

0.000233 

e 

0.000052 

REL 

LST 

SQ 

ERR 

HH/RT = 

0 . 000091 

= 

0.000141 

REL 

LST 

SQ 

ERR 

S/R 

0 . 000337 

a 

0.000227 

REL 

LST 

SQ 

ERR 

GH/RT = 

0 . 000629 

= 

0 .000744 


LST 

SQ 

ERR 

CP/R 2 

0 . 000921 

= 

0.000153 


LST 

SQ 

ERR 

HH/RT 2 

0 .000259 

= 

0.000805 


LST 

SQ 

ERR 

S/R 

0.001632 

= 

0.000664 


LST 

SQ 

ERR 

GH/RT 2 

0.001586 


T range 2 

1408.000 to 

4 00 C 

1.000 K 


_ 

0. 00001 3 

REL 

LST 

SQ 

ERR 

CP/R 2 

0.000019 

- 

0 . 000009 

REL 

LST 

SQ 

ERR 

HH/RT 2 

0 .000009 

a 

0 . 000011 

REL 

LST 

SQ 

ERR 

S/R 

0.000012 

- 

0 . 000020 

REL 

1ST 

SQ 

ERR 

GH/RT 2 

0.000021 

- 

0 . 000080 


LST 

SQ 

ERR 

CP/R 2 

0 . 000113 

_ 

0 . 000050 


LST 

SQ 

ERR 

HH/RT = 

0 . 000053 

_ 

0.000193 


LST 

SQ 

ERR 

S/R 2 

0.000199 

= 

0.000241 


LST 

SQ 

ERR 

GH/RT 2 

0 . 000243 


T range * 

200.000 to 

60C 

1.000 K 



0.000195 

REL 

LST 

SQ 

ERR 

CP/R 2 

0.000289 

- 

0.000140 

REL 

LST 

SQ 

ERR 

HH/RT 2 

0.000205 

a 

0.000086 

REL 

LST 

SQ 

ERR 

S/R 

0.000117 

- 

0.000043 

REL 

LST 

SQ 

ERR 

GH/RT = 

0.000051 

a 

0.000606 


LST 

SQ 

ERR 

CP/R 2 

0.000903 

a 

0.000253 


LST 

SQ 

ERR 

HH/RT 2 

0.000335 

a 

0.000315 


LST 

SQ 

ERR 

S/R 

0 . 000368 

2 

0.000097 


LST 

SQ 

ERR 

GH/RT 2 

0.000118 


T range 2 

600.000 to 

1400.000 K 


_ 

0.000312 

REL 

LST 

SQ 

ERR 

CP/R 2 

0.000375 

- 

0.000023 

REL 

LST 

SQ 

ERR 

HH/RT 2 

0 .000027 

s 

0.000022 

REL 

LST 

SQ 

ERR 

S/R 2 

0 .000027 

B 

0.000044 

REL 

LST 

SQ 

ERR 

GH/RT 2 

0 . 000046 


0 . 001143 


LST 

SQ 

ERR 

CP/R = 

0.001379 

- 

0 . 000064 


LST 

SQ 

ERR 

HH/RT 2 

0.000078 

a 

0.000155 


LST 

SQ 

ERR 

S/R 2 

0.0001B1 

3 

0.000185 


LST 

SQ 

ERR 

GH/RT 3 

0 .000190 
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V(cr) Vanadium Crystal. JANAF Jun.1973. 


MAX 

REL 

ERR 

CP/R 

= 

0.000885 

TEMP 

= 

1900. 

AVER REL 

MAX 

REL 

ERR 

HH/RT 

s 

0.000068 

TEMP 

= 

1500. 

AVER REL 

MAX 

REL 

ERR 

S /R 

z 

0.000016 

TEMP 

= 

2000. 

AVER REL 

MAX 

REL 

ERR 

GH/RT 

z 

0.000031 

TEMP 

s 

16 QQ . 

AVER REL 


MAX 

ERR 

CP/R 

z 

0.0G42U 

TEMP 

a 

1900, 

AVER 


MAX 

ERR 

HH/RT 

= 

0.000220 

TEMP 

Z 

1500. 

AVER 


MAX 

ERR 

S/R 

: 

0 . 000X60 

TEMP 

= 

2000 . 

AVER 


MAX 

ERR 

GH/RT 

- 

0.000184 

TEMP 

= 

1600. 

AVER 

WCcr) 



Tungsten Crystal 

. JANAF 

Jun.1966. 


MAX 

REL 

ERR 

CP/R 

— 

0.001029 

TEMP 

z 

350. 

AVER REL 

MAX 

REL 

ERR 

HH/RT 

r 

0 . 000865 

TEMP 

= 

200. 

AVER REL 

MAX 

REL 

ERR 

S/R 

s 

0.000355 

TEMP 

= 

200. 

AVER REL 

MAX 

REL 

ERR 

GH/RT 

a 

0,000326 

TEMP 

a 

200. 

AVER REL 


MAX 

ERR 

CP/R 

a 

0.003051 

TEMP 

= 

350. 

AVER 


MAX 

ERR 

HH/RT 

9 

0.001384 

TEMP 

- 

200 . 

AVER 


MAX 

ERR 

S/R 

z 

0.000993 

TEMP 

- 

200. 

AVER 


MAX 

ERR 

GH/RT 


0.000390 

TEMP 

~ 

200. 

AVER 

WCcr) 



Tungsten Crystal 

. JANAF 

Jun.1966 . 


MAX 

REL 

ERR 

CP/R 

3 

0.000127 

TEMP 

= 

1100. 

AVER REL 

MAX 

REL 

ERR 

HH/RT 

3 

0.000036 

TEMP 

- 

1800. 

AVER REL 

MAX 

REL 

ERR 

S/R 

= 

0.000037 

TEMP 

= 

1100. 

AVER REL 

MAX 

REL 

ERR 

GH/RT 

3 

0.000061 

TEMP 

= 

1400. 

AVER REL 


MAX 

ERR 

CP/R 

S 

0.000428 

TEMP 

= 

1100. 

AVER 


MAX 

ERR 

HH/RT 

9 

0. 000111 

TEMP 

e 

1800. 

AVER 


MAX 

ERR 

S/R 

9 

0.000403 

TEMP 

= 

2600 . 

AVER 


MAX 

ERR 

GH/RT 


0.000355 

TEMP 

= 

1400. 

AVER 

WCcr) 



Tungsten Crystal 

. JANAF 

Jun .1966 . 


MAX 

REL 

ERR 

CP/R 

3 

0.001425 

TEMP 

s 

3000. 

AVER REL 

MAX 

REL 

ERR 

HH/RT 

9 

0.000057 

TEMP 

= 

2800. 

AVER REL 

MAX 

REL 

ERR 

S/R 

S 

0.000038 
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CODATA 
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TABLE X. - Concluded 


Z.r(a ) 
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Crystal . 
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0 .000056 

TEMP 



MAX 

ERR 

CP/R = 

0.002237 

TEMP 

= 


MAX 

ERR 

HH/RT = 
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Figure 1 .—Comparison of selected (labeled original) C“ values given In table in with values calculated from the 
9-constant coefficients given in table VI. 
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